



PINBALL 

BOUNCES 

BACK 

Brighter,brasl 
and with a lot 
more lip 



ENGINEER 

Sinclair,VIC, 
Tandy, Pet 
and Atari 

s programs 

KRIEGSPIEL 



Ill 
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ARFON PRINTER 




From 

£85- 

plus VAT ^ 

EXPANDABLE TO 
7 CARTRIDGES 

;eup 
cartridges toe i pa nil 
your basic Vic 20 These 
include RAM memory 

up to nearly 30K of 
usable memory, ROM cartridges 
packaged programs, user 
expansion cartridges, printer 
software, disc software. RS232, 
IEEE interface, line expansion 
firmware and many others - 

games cartridges 

ARFON EXPANSION MEMORY 

Arfon in cartridge are 3K RAM 

2sockets.SK RAM. IBK RAM. 

8K ROM. 16K ROM. Alsoa basic 

cartridge to allow 

tape and cartridge use wit ho u I 

Itering the system. 

VIC 20 Expansion System 

Arfon Vic 20 Expansion Systen 
that integrates your Vic 20 witl 

cartridges and a toroidal power supply (full v el 
to give you sufficient power tor any expansion and also to power 
the Arfon Vic Printer Your Vic and ils screen moduli i 
corporated into the expansion system to produce One unit and 

optional lid that covers the expansion are.* and .illuw. 
your TV tositon top Access to the various input sockets on 
your basic Vic 20 is not restricted while it is in the expansion unil 
through your own Vic Dealer. 



I would like to be included on your m 



%toM§(ft8) 





NEXT MONTH 



OUTWIT unknown human opponents in a (aniasy 
world adjudicated by computer. Games moder- 
ated by computer are ripe tor take-olf in the U.K. In 
May we will give you a rundown on the no-holds- 



barred compute 
you have ti ' 
playing! 

TITH P. 



__ _ rundown o 
moderated games scene where 
>n the alert even when you're not 

i games cropping up everywhere, 
s time we ieatured one ourselves, 
xth Port II, Spidi 



Gravity Flyer also feature in an issue packed with 
the best games. 

JUST how (ar can you expand a Sinclair's memory? 
Who produces the top games software ior it? What 
peripherals are available? Our May Hardcore sec- 
tion is given over to the possibilities o! this unique 
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Why wait to pay more 
Fast delivery: 




Post to: 

Dept. CVG, 

Kayde Electronic Systems, 

48 49 Exmouth Road, 

Great Yarmouth, 

Norfolk NR30 3DP 

Tel: (0493) 55253 

ALL PRODUCTS ARE FULLY GUARANTEED & COME COMPLETE WITH MONEY RACK GUARANTEE 

COMPUTER 8. VIDEO GAMES 




VIVE LE 
SINCLAIR 

Dear Mr Editing -Person. 
I'll start by saying what a 
lab piece oi materia) you! 
mag is. Well thought-out, 
interesting, colourful, witt 
in places and highly 



,r -;:■; 



lulline < 



tryou 



_ _■ only published small, 
rather feeble IK Sinclair 
ZXB1 games. I know the 
ZXB1 cannot be described 
as (he greatest personal 
computer but give it some 

your megabytic brain to 
manage, could you print 

interesting and graphically 

slunning 1SK Sinclair ( 

which will be a credit 



e than a child' 



addition o! plug-ons, like 



CLUBBING 
TOGETHER 



evenings alter 6.30pm 
Hartlepool 71027 or 66£ 



David fi. V. Jones, 

Hartlepool. 

Cleveland. 

IN BLACK 
AND WHITE 



who already own a 

Ronald Whiteside, 
Lisnasharragh, 



name is A cetron it- 
Electronic Chess and I 
£24.95 from Ace 
distributors. For a lull 
of dealers contact Ace 
Fulton Road. Wemblei 
Park. Middlesex. 

GETTING IT 
TAPED 



pre-recorded tape on my 
Sharp MZ-80K computer. As 
the Sinclair ZXSl's are 
simple machines I thought 
it would accept it, but it 
wouldn't load. 

Could you tell me it it is 
possible to load these 

and what I should do to 
make it work? 

I look forward to the next 



CHEAP AND 
CHEERFUL 



16K HAM is available for il 
other than the Sinclair 



:e some details please. 
1 own a JVC T.V. cassette 
dio set and could you lell 
s il I can use it in 
junction with the ZX81 
r the T.V. and cassette 
ciiities? 1 would also like 
know il the ZX8I can 
rve sound facilities. 




Editor's reply: There are a 
couple of firms who supply 
1EK RAM packs lor the 
Sinclair ZX81 which cost 
less than Sinclair's own 
version. These are: Audio 
Computers oi 
Southend -on-Sea which 
costs E33. Byg Byte of 
Peterslield. Hampshire 
which sells one for £42.95. 

Expansion boards are 
available lor the ZXB1 right 
up to 128K. Audio 
Computers is the firm 
selling that, and smaller 
memory boards: 32K. £45: 
64K. £73: 128K. £123. 

thai your JVC 



■carders 



oi I he ■ 



ZX 80/81 HARDWARE/SOFTWARE 



M SMSs nnnnm 

Now with Repeat Key 

A full size keyboard for the 80/81. The 
keyboard has all the 80/81 functions on the 
keys, and will greatly increase your pro- 
gramming speed. Il is fitted with push type 
keys as in larger computers. 
The keyboard has been specially designed for 
the Sinclair computer and is supplied ready- 
built. It also has facilities for 4 extra burtons 
which could be used for on/off switch, reset, 
etc. £27.95 




4K GRAPHICS ROM 



The dK Graphic module is our latest ZX81 accessory. This module, unlike most other 
accessories fits neatly inside your computer under the keyboard. The module comes ready 
built, fully tested and complete with a 4K graphic ROM. This will give you 448 extra 
pre-programmed graphics, your normal graphic set contains 64. This means that you now 
have 512 graphics and with there inverse 1024. This now turns the 81 into a very powerful 
computer, with a graphic set rarely found on larger more expensive machines. In the ROM 
are lower case letters, bombs, bullets, rockets, tanks, a complete set of invaders graphics 
and that only accounts for about 50 of them, there are still about 400 left (that may give you 
an idea as to the scope of the new ROM). However, the module does not finish there; it 
also has a spare holder on the board which will accept a further 4K of ROM/RAM. IT NEEDS 
NO EXTRA POWER AND WORKS FROM YOUR NORMAL POWER SUPPLY. £27.95 



RAM 80/81 



16K RAM 

Massive add-on memory for 80/81. 
16K KIT -A-KIT VERSION 

of a 16K Ram. Full instructions included. All memory expansions plug into the user port at 

the rear of the computer. 16K RAM £32 95 16K KIT £28.95 

2K & 4K RAM 

Static Ram memory expansion for the 80/81. They both work with onboard Ram i.e. 4K plus 

onboard = 5K. This is the cheapest small memory expansion available anywhere. 2K RAM 

£14.95. 4K RAM £19.95 



16K 81 SOFTWARE 



DEFLEX This totally new and very addictive game, which was highly acclaimed at the 

Microfair, uses fast moving graphics to provide a challenge requiring not only quick 

reaction, but also clever thinking. One and two player versions on same cassette. £3.95 

3D/3D LABYRINTH You have all seen 3D Labyrinth games, but this goes one stage beyond; 

you must manoeuvre within a cubic maze and contend with corridors which may go 

left'righ tup/down. Full size 3D graphical representation. £3.95. 

CENTIPEDE. This is the first implementation of the popular arcade game on any micro 

anywhere. Never mind your invaders, etc., this is positively shining, the speed at which this 

runs makes ZX invaders look like a game of simple snap. £4.95. 

Please add £1 p&p for all hardware. Software p&p free. Specify ZXaOBI on order. 

ALL OUR PRODUCTS ARE COVERED BY A MONEY BACK GUARANTEE 



K'tronics 



23 Sussex Road, Gorlestone, 
Great Yarmouth, Norfolk. 
Telephone: Yarmouth (0493) 602453 




THE SEARCH 
FOR SPEED 



Round the Horn was Ih 

published for TRS-8C. 



can be bought? I want il 
swi tenable between old 

purpose ot Tope transfer. 
My set-up is TRS-30 Model 
1 Level 1 1 16K with 
cassette and Aculab. 



Editor's reply. Accordini 
Martin Soble oi Tandy 



iiJULBlie 



problem. 
£. Bryant, 

York. ' 

Paul lay re 
in tad, no 
Nibblers p 



NIBBLERS 

NIGGLE... 



Nibblers program in the 
first edition of Computet 
and Video Games, 1 found 
that I could not fire 



(parts the adaptor, which 
expected to cost between 
i and £10, is only 



afford the price of a 

Commodore's expert did 
say that the quality ot 

rdaptor would not be as 
rood as a Commodore 

ecordsrs record audio 
ignals rather than NHZI 



ion that has been 
ged in this particular 
ramie 151. When the 



sn Druggin'. 

THE RIGHT 
CONNECTIONS 



I asked in the shop rr 
iriend told me about 
they said they were 



Editor's reply: A firm call 
Stack of Liverpool is in Ih 
process of bringing out ai 
adaptor designed to link 

recorder with the VIC-ZO, 




apabilily. II the ZXBI 

len I would seriously 
ave to consider another 
ystem. I was horrified to 
ee no less than 49 Sinclair 
ZXBO/81'sforsaieonthe 

magazine. Could it be that 
other ZX owners are losing 
heart? Help!!! 

Who makes Ihe 64K RAM 



n normal recorder 
vith the VIC-20. 



SYSTEMS 
ANALYSIS 

Dear Sir. 

As the proud owner of a 



educed me to gibbering 
unaeyl 
I would like to know hov 



Cnris Wilkes 
Hmelield, 



ict at 87 Bour 
Park Road. 
Southend-on-Sea. 



16K £33 

32K £« 

64K £73 

128K £123 
Audio Computers will be 
appy to give you further 
etails of goods available 
jr the ZXSI il you get in 
.uch with (hem. 





a COMPUTER 



IfliiCOMPETITIONiliif 



THE PICK 
OF OUR 

PUZZLERS 



The octagon puzzle 






r of c 



Gordon achieved the highest 
score of 43, Adrian got a close 41 
and several reached the 40 mark. 
Our judges finally selected 
Christopher Holt's entry as the 
third winner because it was the 
best presented ol the three tying 
programs. 

Congratulations to the three 



issue, certainly set your grey- 
matter alight. 

Over 700 entries of programs to 
solve the puzzle by computet, 
deluged our office and caught us 

Whittling down all the entries 
was a long and difiicult task lor 
our judges but they have finally 



ations go to the other unlucky 
hundreds who entered. 

The winning program by Gor- 
a Microtan 65 



and 



high 



pith 



thre 



To give everybody a fair 
chance we laid down a set of 
criteria for the judges to use as a 
guideline in making their com- 
ments. Entrants could score a 
possible total of 45 points for the 
programs submitted, but no-one 
managed a 100% score. 

The most important aspects of 
the judging were on the standard 
ot programming. Exactly how 
concise the programming was 

unnecessary frills into the entry. 
Another important factor in 
judging was the speed each 
program took to find the solu- 
tion. Highest marks went to 
those whose programs found the 
solution quickest. Further points 
were awarded if it proved there 



points because of its simplicity 
Df execution and accuracy in 
programming. With his program 
listing he submitted documenta- 
tion but none of it was in-depth 
details about converting sym- 
bols to numbers or letters. You 
also didn't have to sit and wait 
for a long time for the program to 
do something, which was a 

Another interesting feature of 
this program was that instruc- 
tions were explained in the pro- 
gram itself, making it easy to 
use. The solution was found in 
one minute 44 seconds. 

The other two winning pro- 
grams were ol an equally good 
standard of programming find- 
ing the solutions quickly. But 
they fell down on other points, 
particularly presentation. They 
were written for a Sinclair ZXB1 
and an Acorn Atom. 



Thre 



VIC 



The t 



Bige c 



i Gorden Be 

Hampshire. Adrian Womack ol 

Doncastei, and Christopher Holt 



be winging their way towards 

We wish the winners hours of 
happy programming and also 
offer out thanks to the many 
judges for their time and eltort. 



IRRAINWARE ANSWERSI 



Rout in 



r to our March Mind 
roblem is that there 
are 34 prime numbers. The high- 
est is 95731 and the lowest is 
13497. The total of the 34 prime 
numbers is 1842502. 

The correct solution to last 
month's Nevera Crossword is 
printed right and the winners' 
names will be published in next 

For more puzzles to tax your 
mind turn to page 83 where you 
will find this month's problems. 
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C^essifins 
tfa Bug 



in case any ol you out then 
weren't appreciating the worl 
which we Bugs ate putting in behim 
the scenes here, I've persuaded thi 
editor to give me my own column ti 



The listing itself was error-free 
but two all-important commas went 
missing Irom the accompanying 
write-up. Line 40 in the write up 
should read: GS - "ABDE.A8C..BCEF. 
ADG..BDEFHCFI . DF.EiH lilt I EFHI." 

Alien Hunt in the Fehruary issue 
also caused some problems lot 
readers whose Acorn Alom did not 
have sufficient of the necessary 
memory to run it. Unfortunately 
author John Kirk was all too guick to 
their rescue, suggesting that they 

line 1 and lines 32000 to 32111, 

T. Hitch was put to work at the 
printers lo give Dogfight lans a 
little extra workout on the Apple in 
the February issue. He transposed 
lines 1160 to 1190 out of position, 
which itself would have been easily 
righted, hut then he cunningly con- 
tinued with: 
ITS"; M(2|, "MISSILES" 
which holongs lo line 1309. 

Screaming Foul-up did the printing 
run far the March issue and pulled 
seven lines out of the Air Attack 
listing. The missing lines are: 
2O50 LP OK 0:GOTO 100 
2100 FOR ZQ=1 TO 21 
2105 ZX ZQ-41+X-1: POKE ZX, 28 
2110 BN PEEK (ZX I 41): IFBN ■ 32 

THEN 2120 
2115 GOTO 2200 
2120 POKE ZX. 32: NEXT ZQ 
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Afof 



Upgrade your atom with our 
new low cost disc pack 

only £299pk,.v« 




Use Your Atom for 




Brand new colour board 
NOW YOUR LIFE CAN 
BE MORE COLOURFUL! 



and White, Cvan, 
modes this provides 
n black displays. 



- A PAL encoded signal on Channel 36 suitable 
for feeding into the aerial socket on 3 domestic 




You can fit the board yourself using a fine 

the existing power supply, or if used in a maxi- 
mum Atom a 5V exernally regulated supply will 




Available from all Acorn Dealers or direct from 
Acorn at £45.24 inc VAT and p+P- Credit card 
holders can ring (02231 245200 and place their 
orders direct. 

^^ Acorn Computers 

S^KORN Fxlbourne Road, 
COMPUTER Cherry Hinton, Cambridge 









A 

WjKXKtH 

COMPUTER 

ACORN DEALERS 

For all the latest Atom hardware and 
software contact the dealers below 


Personal Computers, 
20 Wellington Square, 

(0292| 285032 


Broadway Electronics 

The Broadway, 
BEDFORD 
|0234| 213633 


Microcentre Ltd.. 
Commercial House. 
19 Station Road. 
80GNOR REGIS 
(0243)82779.828103 


Eltec Services Ltd., 

231 Manningham 

BRADFORD 
10274) 491372 


Gamer, 

24 Gloucester Hoad, 
BRIGHTON 
(02731 698424 


Cambridge Computer 
Store. 

1 Emmanuel Street, 
CAMBRIDGE 
10223) 65334 


M. D. Wright Data 
Services Ltd.. 
13 Vernon Place, 
CANTERBURY 
(0227) 69090 


Cardiff Micro Centre, 
46 Charles Slreet, 
CARDIFF 
10222) 373072 


Computer Shack. 
14 Pittville Street, 
CHELTENHAM 
(0242) 584343 


Vixon Computer 
Systems. 

(04721 58561 


Dai ion Micro Centre, 

DERBY 
(0332) 380085 


Lendac Data Systems 
Ltd., 

a Dawson Street, 
DUBLIN 
10001) 372052 


Cardigan Electronics. 
Chancery Lane, 

(0239) E14483 


Mlcroage. 
136 Hale Lane, 
EDGWARE 


Silicon Centre. 

21 Comely Bank Road, 
EDINBURGH 
(031)332 5277 


Northern Computers. 
Churchfield Road, 

(0928)35110 


H.C.C.S.. 

541 Durham Road. 

Low Fell, 

GATESHEAD 

(0632) 321924 


P. J. Equipments Ltd.. 
3 Bridge Street. 
GUILDFORD 
(0483) 504301 


D. A. Computers. 

184 London Road. 
LEICESTER 
(0533| 549407 


Group 70. 
208 Maybank Road. 
South Woodford, 
LONDON E18 
505 7724 


The Centre of Sound, 
120 Notting Hill Gale, 
LONDON W11 
727 0511 


Euro-Calc 

55,56 High Holborn. 
LONDON WC1 
405 3113 


N.S.C. Computing 

MANCHESTER 
(061) 832 2269 


Q-Tek Systems Ltd.. 
2 Daltry Close. 
Old Town. 
STEVENAGE 
10438) 65385 


Arden Personal 

PETERBOROUGH 
I0733I 47767 


R.D.S. Electrical 
(Portsmouth) Ltd.. 

157-161 Kingston Road, 

PORTSMOUTH 

(0705)812478 


Computers For All. 

Romford Computer 

Shop, 
72 North Street, 
ROMFORD 
(0708) 752862 


Datron Micro Centre. 

2 Abbydale, 
SHEFFIELD 
(0742) 585490 


3D Computers, 
230 Tolworth Rise 

South. 
SURBtTON 
337 4317 


Computer Plus, 
47 Queens Road. 
WATFORD 
(0923| 33927 


Datex Micros, 

193 Tarring Road, 
WORTHING 
10903) 39290 


Wacorh 

computer 



NEW PRODUCTS MEW PRODUCTS NEW PRODUCTS l\l 



KEEP THE 
ASSASSIN'S 
KNIFE AT BAY 




DEADLY BLADES 
IN THE NIGHT 



Deadly blades flash as y 
the duelling davs of t 


* f ..:.:i 


DUEL IN THE DARK 


3£-«u-i 


Duel in 


single player mode the compute 
takes the role ol a bear seeking 


the Dark, a game for or 


















rectangle of squares wh 


h forms 


location of windows, doors 






When the crunch comes yoi 




nylMmg 


have three methods ot doing 






away with your opponent. Eithe 


loo helpful 






The only good thin; 




with your dogger or grab him ani 


your opponent feces t 






ei a the'. CaP ~ ^ "" ' 


ea you 


Duel in the Dark costs CIO. 9 


Objects litter the 


irngeon 


is designed to run on a TRS-8 



Both of you are given a dagger PACING THE 

-■■* """'""' "'" GALACTIC 



WAR FLEET 

SPACE FIGHTER 




HERE'S THE 
LATEST IN 
BRAINWARE 



with the decidedly unfriendly aim 

replacing them with microchips, hazards. Von explore r 



Artie Computing is 



MICROTANIC'S ; .„, 

TAPE TRIO "™.r,S.„.,..„„ 



Space Fighter 



In the las! issue ot Computer & 

Tank Raid. Si> Keys al Tangrln 
and Taolan MvenUira were 
attributed to Ihe Tangerine User 
Group (TUG). now runs on a TRS-8Q Colour 

In fact. thssB games are sup Computer Mnlimeri, the sup- 
plied and distributed for tile Mic- piier. claims [he game lends itself 
rotan 65 computer by Microtanic to colour graphic; 



Tanlan 



wtoKandTrieSiiKeys 



I 1SK 



J EW PRODUCTS NEW PRODUCTS NEW PRODUCTS NE\ 




THE 

VIC 

NEEDS 

VIC 

REVEALED 



THE DEFINITIVE REFERENCE 

BOOK ON THE VIC SYSTEM 

FROM NICK HAMPSHIRE 



Now available. Price £10.00 from Commodore dealers 
and bookshops. Nick Hampshire Publications, P.O. Box 
13, Lysander Road, Yeovil, Somerset. 



NE 



WPROI 



DUCTS NEW PRODUCTS NEW PRODUCTS 



GHOST OF A CHANCE 



tifl 



Mas on i 

the VIC yb 



e range is Vic- gob 



e game Pacman. Bug ghosts a pair ol Hi 

Byte says this flame is a very darts back to the ci 

"glonper" who runs around the run the game, depen 

maze devouring dots as he goes, own preference. 



The : 




BEWAREyl 

THE 

CRUDS! 



,01. E 



sumable state and it's then that game, 
gloopar... but be careful, thev panded 



A HARD RAIN'S GONNA FALL 

as?rs Emsm 




TV GAMES CENTRES TV GAMES CENTRES TV GAMES I 




recently topping the sales fig- 


^h# - ™ 


ures for Philips. The game is a 




space invader spin-oft, but with 










hide behind Whenever the blob 








the player s tank it turns him into 








find refuge behind a shield. Each 




time he needs another reserve 




tank one of the shields disap- 


equipped with a cannon from 


pears from the screen, leaving 


which he hurls down bombs and 














Space Monster 


weakness is that their shields 


Space Monster is the closest 



transferred to your video screen 

This game for the Interton 

VfJ400D follows that old guessing 



The Space Monster Videopac 


computer selects a 


is available from G7D00 stockists 


the player, or playe 


and costs around the E15mark.A 






Quick thinking is 


classic game 






CENTRES TV GAMES CENTRES TV GAMES CENTRES 



BAFFLED BY THE 
BLA CK AND WHITES 



TAKE THE 
TRENCH TO 
DARTH'S STAR 

EEEE 




BURN UP THE CIRCUIT 

I Turbr>charged cars are currently |J ,ym 



jearsto be alter- game, 
e — it probably You i 

asty planned tor highly tu 



1 too keeps to the ' 



Backgami 

gambling e 



in opponent on the board. And it 
Mil teach beginners the tolly of 
eaving an exposed piece in a 



ed turbo race car lined Computer S 
grid lor a Grand Prix graphics an 
:uit ahead is filled with ing the gai 



with. 



inch, which you must fly along 
destroy Darth Vader 
Expert flying skills are vital for 



th enemy fire. Use your photon 



to the trench carefully and 
S focus your sights on that 






featured in out March issue, is subscribe to a new newsletter 

scheduled to be on distributors' produced by Advanced Don 

shop shelves in April A price is sumer Electronics, which gives 

still to he decided but it is likely details of the latest cartridges 

to bo more expensive than the and new developments planned 




VIC 
SOFT WARE 

VICMENfl 

1 MI-loKun -snior. OP the Plfe'! I' '' U ! 



VICG AMNION 




DICTATOR 



CONSTELLATION 



BUG-BUTE 



ACORN ATOM software 

Acorn Atom Acorn Atom fHF^^fc 7 »A 7 

INVADERS FRUIT MACHINE V-nt-JJ 




Will a chess computer ever be 
able to take on a grandmaster 
and give him a challenging 
game? Well, maybe the masters 
of the game will become wary oi 
the machines after reading the 
results at a fascinating experi- 
ment reported by grandmaster 
Raymond Keene in Massacre at 
Merano — his account oi last 
year's world championship be- 
tween Anatoly Karpov and Viktor 
Korchnoi . 

Alter the match 



posl 



the 



■ighfei 



games were put to Sci Sys Chess 
Champion Mark V, one of the 
strongest oi the commercially 
available chess machines. 

The results were impressive 
on a number of occasions the 
computer was able to improve on 
the play in the match. The fol- 
lowing position occurred in 
vith Korchnoi White. 




Korchnoi has just played 41. 
O-Nlch and Karpov now replied 
41. . . . P-N3 and the game con- 
tinued 42. Q-KB1 (forced to avoid 
mate on KN2). Q-B4ch; 43. K-Rl, 
Q-Q4ch and white resigned 
(after 44, K-Nl, R-Q8 wins the 
queen). This win gave Karpov □ 
4-1 lead — draws did not count in 
the match. 

hard to imagine that 
Black's play can be improved 
but in the diagrammed 
s Champion Mark 



□ llei 



?0 






analysis, found the improvement 

41 R-QB7! 

This kind of move is difficult 
for a human player to perceive, 
since it pins Black's rook against 
his king, an action which tends 
to be avoided instinctively by 
strong players. In - this case. 



White again has to play 42. 
Q-KB1, to avoid checkmate and 
then 42. . . . R-B8 wins White's 
queen, more quickly than by the 
line chosen by Karpov! 

In the next position, Korchnoi 
— Black — with very lew 
minutes left to reach the time- 
control on move 40 had hastily 
moved his queen to Q4. Karpov 
now has 35 minutes to make his 
next move but — probably to 
keep up the pressure on Korch- 
noi — he replied instantly and 
played 40. N-Bl to save his 
threatened knight. 
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Korchnoi now played 40. . . . 
B-K5! With an irrestible attack on 
White's king knight pawn. 

Karpov played 41, B-B4 and 
adjourned the game until the 
next day. but resigned without 
resuming — offer Black's 41. . . . 
BXKNP: 42. N-K3. Q-B6; 43. NxB, 
R-K7;44. Q-Ql,QxBPch;45. K-Rl, 
QxN mate is one likely continu- 

Karpov's blunder in the dia- 
grammed position gave Korch- 
noi his Hist win of the match. 

How did Mark V handle the 
position? After 38 seconds' 
analysis, it found the iar 
superior alternative 40, N-K2! 
Now Black cannot take the 
knight without losing his queen 
and white threatens 41. N-B4 
which would fork Black's queen, 
rook and bishop, attack the 
queen pawn and defend -White's 
own king knight pawn. 

These and other examples 
clearly impressed grandmaster 
Keene, not least because of Kar- 
pov's decisive and accurate play 
throughout almost all the match. 

The same machine scored a 
further success in a challenge 



grandmaster Dr John Nunn — 
exiremely strong chess-problem 
solver — at the end of a recer 

Brighton. Man and machin 
were each set six difficult prob- 
lems, selected by the vice presi- 
dent of the Problem Commission 
of the International Chess Foun- 
dation. 

One of the problems was this I 
prize-winning composition by 
the Soviet problemist L. Zago- 
rujko, which appeared in 1972. 

It is White to play and mate in 
lour moves. Nunn was unable to 

extremely difficult problem, but I 
the Mark V did so; in fact it found 
three solutions — an extremely 
embarrassing outcome since 
problem is considered spoiled if I 
there is more than one solutii 
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For a computer to do this is 
impressive, but to find two other 
solutions was beyond the pow- 
ers of the many problemists who 
have examined the position 
since then. 

However, there is a consider- 
able difference between analys- 
ing a problem position and play- 
ing a game. 

The Mark V's achievements 
should not be taken to suggest 
that a grandmaster program is 
imminent, but they do show that 
in some, areas of the game com- 
puters are already capable 
more effective deep analysii 
than humans. 



By Max Bramer 
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APRIL 15th 16th & 17th 1982 10am - 6pm 

[7pm 16lh] 
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Although the Mark U Chal- 
lenger has the facility of 
generating its own random deals 
it seemed more sensible to try it 
out on an actual hand. This way 
you get a human comparison as 
well. This was the hand, dealt at 
love all: 

North 

S KQ987 

H 017 

D Q 10 7 

C 32 



• instructed to play a strong 
no-trump 16-18 points- It 
shouldn't have made any differ- 



West 
S A 5 
H A 10 9 4 
D K53 
C KQ64 



East 

S I 10 
H KG 

D AJ9B62 
C AI5 
South 

S 6432 

ff 8532 

D 4 

C 10987 
Setting the Challenger 



lor ■ 






bridge playei 

would you UKe to piay me 
East-West cards? Six Diamonds 
is undoubtedly the best spot. 

It makes it the trumps are 2-2 
or the Queen is singleton and 
there is the extra chance that 
even if a defender has started 
with a guarded Queen 
diamonds he may hai 
to three rounds of clubs. 

First Challenger was se 
work with the instructions th 
was playing a weak no-tr 
{13-15 pointsl and that there 
no opposition bidding. 



. bid - 






indeed the Five Clubs bid 
were Gerber and on finding 
South with two Aces and two 
Kings North plunged on to the 
grand slam. It is perfectly true 
that if South had held DQ as well 



nthusiastically. 
It Had never seemed to count 
tricks and refrained from taking 
finesses I hat were necessary. 
Perhaps over-zealous advertis- 
ing had suggested that Chal- 
lenger played the cards well. 
Both large stake money matches 

threatened by its detractors and 
certainly the play had to be 
tightened up. 

Even now there are problems, 
ttremely difficult t 



dow: 



rtoia 



,i how 




the play of a hand — there 
are so many variable tactors. 

On the deal we have been 
considering Challenger had no 
trouble at all in its Three no- 
trump contract. After the lead of 
a top spade, it cashed its nine 






albei 






follow 



is his other high cards he 
have bid exactly the sam 
Seven Diamonds would nave 
been a doddle. As things stand, 
it is not an outrageous contract. 
The next thing to try was a 
little interference bidding. Sup- 
pose that over One Club North 
overcalls with One Spadt 



West 



5H 



East 



6D 



Apparently it did for 
bidding went: 
South West 



things? 
' the 



lightly odd order, but efficiently 
enough. 

In the Seven Diamond con- 
tract. Challenger won the spade 
lead and, playing to the per- 
centages, correctly played olf DK 
and DA. But the Queen did not 
fail and the slam was doomed. 

But when Six Diamonds was 
the final contract, things weren't 
so good. After taking the spade 
lead and trying the top trumps 
unsuccessfully, the normal pfay 
is to try the clubs, hoping to get 
the losing spade away before the 
defender with the Queen of 
diamonds can trump. 

mediately and would 
me in trying it out. Not 



Chal 



wh<i 



2NT 
pass 



pass 



3NT 



Not at all bad! The One Spade 
bid was 'fourth-suit forcing' in 
the best modem style and both 
halves of Challenger's split per- 
ality valued their hands well 



aftei 



t-West 



be fair. The grand sfam 
was not too wild, the small slam 
distinctly better, and nine tricks 
in no-trumps were simple. But 
the difference in valuation is 
intriguing. 

What about the play of the 
cards? It was in this area that 






weakly conceded a 

and so went one down withou 

even trying the Clubs. 

Perhaps he wanted to ge 
started on the post-mortem a 
criticise his partner's bidding! 

Incidentally, the best line o 
play doesn't work, but a finessi 
of D) the second round of th< 
suit would have done. Whateve 
Challenger's faults, he doesn' 
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Ever since Prestel started 
popular thing on it. That's 
good way oi findi) 




I display — at least, not 

ning. What 
;stel does have is simplicity. 
.out and routeing. All g( 
» therefore essentially games 
| oi choice- 
he key point about Prestel is 
t it is a computerised infor- 
tion system that anyone can 
,. All you need is a numerical 
I keypad, and with that you can 
control and drive the computer, 
iou don't need to be an expert. 
Colour is a very important 
I element in Prestel — it gives it 
I much greater impact than ordi- 

I displays. 

There are six colours, plus 
I black and white. Three are the 
1 primary colours — red, blue and 
, A colour T.V. screen is 
I coated in thousands of phosphor 
which give out these 
| colours. 

11 you mix the primaries, you 

get some surprising results — 

I red and green together produce 

e and green become 

I cyan — light blue — and red and 

blue is magenta. Mix all three 

primaries together to get white. 

If that puzzles you, think what 

would happen ii you could shine 

all the colours oi the rainbow 

back through a prism. You would 

not get a muddy brown coiout. 

but vivid white. It's the same on 



a T.V. ! 






EEEEE 



t games a 








dozens of 


different 




lex ones. 








thiough a 


maze 


of inforn 


ation - 


and alio 




all th 














get 


pretty 


mind- 




at ti 


nes. bu 




provide a 


usefuf mechanism tor 


games. It 




s you car 


pmvidi 






ces. Al 


the player the 




do is to 




umber of his 




and this 


calls 


up the 


esult — 



iritha 



it of c 



of other page numbers — up to ID 
of them. Suppose you are on 
rage 12345, and number three on 
he routeing list is 7654321. 
If you press three, the Prestel 
omputer is programmed to 
:earch that lis! for number three, 
and pick out that new page. 

Then it searches for that par- 
ti culai page among the 200.000 
stored on every Prestel compu- 
ter, and sends it back down the 
phone line to your set. The amaz- 
ing thing is that all that takes 
only a fraction of a second. And 
ii can be repeated as many times 
as you like. It is as if you had a 
filing cabinet from which you 
could extract a sheet of paper in 
an instant — and thai sheel 
could call up further sheets just 
as fast. 

This facility presents great 
opportunities and challenges for 
Prestel designers. Effectively it 
means that you must think in 

Any page can lead to any of 
ten other pages, which i: 
can lead to ten further pages, 
and so on, for ever. It is almost 
impossible to put thai down on 
paper, which is only two- 
dimensional, and things like 
flowcharts are usually little 

A Presiel designer therefore 
has to visualise a logical path 



A good exc 
called Superbike on 478211 1 
lured above]. You are ro 
world champion bike i 
Barry Sheene. and you hai 



every Prestel game, and a look | 
through the games index shi 
the ingenuity that's gone i 

By providing a steady serie 
choices, it can provide a lo 
combination of different pos- I 
sibilities. The catch is that if you | 
play the game again, you get the 
same choices. There is no ran- 
domising element. 

Another catch with designing I 
a Prestel game is that you need I 
to provide for every conceivable | 

players are going to get stuck. 

. involve large numl 
of Prestel pages for games where I 
many choices. Think. \ 
my differe " ' 



thei 



be 



computer games. But thert 
dozens to try, and new 
being devised all the time, 
thai you know how they t 
you'll enjoy ther 



ARCADE 




oilier only halfway forward Thi 
enemy's shells will (all jus 

behind you. Whan you I 



THE ART OF ROCK RASHING 





I 



EXPLOP 


IE THIS OH-SO 


LENGTHY TOMB 


toSb'tawSami- 


.«— . InWin.lllM 


The Earl of Ca 
depths of King Tu 

The explorer who 
plete with a bushy u 


marthen's some trying to get in behind you 
's famous fire betore leaping into some hall 

lies a car needs replenishing But his main 
acter com- deficiency is that he can only Ire 
hite mous- horizontally and is in real danger 
straepiid tn if he ever gets trapped in a verti- 



■"o'e irjiie. On this the mon- 

■*»e-;inr, on you from the far 
; :' the ma<e 

Aahojun it doesn't help yDu 
INh ii dodging the advancing 
s prepare you for 



player 15 transformed into a 
roller The Amidars, v 
resemble toy rats, still undf 
their regular patrols of 



The player take 



hem. But these ere tomb each t 
later replaced by s 

pink beetles who track :own me W 1, E gest danger among the 

ladybirds much more iwihiy fjrM latin of creatures is the 

An interesting game 'u' i"e se'cnphsgus-like being which is 

beginner but the control! V t-e nvul-eraole to your fife — or so 
ladybird are 



suers are in the form of large 
blue beetles which try to corner 
I your rampaging 




The Sinclair ZX81 has a real poker face — i 
gives nothing away aboui its hand. No bead: 
of sweat will form on its keyboard ii it's 
blufiing on a Jack high and you won't notice 
its RAM-pack trembling with excitement if it 
holds a full house. In draw poker, claim the 
beet players, the early part of the game is 
□11 mathematical odds and the final betting 
is all down to psychology. This program 
will hardly give the ZX81 a believable per- 
sonality bul it will help the uninitiated 
leam how to play poker hands and how 
much to gamble on them. The ZXS1 
deals out two poker hands, one to 
itself and one to its opponent, you. 
After a quick look at the pos- 



sibilities of your hand, you must key-in how 

much money you are willing to gamble on 

drawing the right cards against the ZX81's 

hand. The ZX81 will always cover your bet and 

often give you odds ii it thinks you have made a 

rash decision. Then alter you have changed 

your hand in search of that elusive full-house. 

the ZX81 does the same and it's winner takes 

all. Not quite Cincinnati Kid stuff but it will 

give a good understanding of the game and 

show why experienced gamblers never draw 

to an inside straight. After all everybody 

should know how to play poker, if only to 

help them understand why the west was 
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LET RUT = 10*» 



OIM S( " t, ="CL UBS" 

! hlT ttlii ="SP(ii)Es" 

. FOR 1=1 TO 9 



101 LET 



1$ <e. id 

H*<1- " 

■ i S ■ .,: 



105 LET 

106 LET 



STRRIGHT FLUSH" 

FULL HOUSE" 

FLUSH" 

5TRRIGHT" 



ONE Pfilfi" 



saa for s=i to 4 



2*0 LET 
250 LET C ! 



=2 TO 14 



595 


PRINT HT 3,0; " 








600 


IF E=0 THEN GOTO 


;'0» 






618 


LET F=l 










LET H=B 








lis 


5000 














8,0; 


•I 


NUBLIO REPLY - TRY RGRIN" 








IF F=0 THEN GOTO 


■---in 








LET TEMP=C <N) 








718 


PRINT RT a, B; "MY 


MRND ! 




72fl 


PRINT ; " 








T30 


NEXT D 








SO Ci 


REM RNRLYSE COMPUTER 


HRND 












aae 










83B 




aitrt 


" I CHfi 


NGE 


40NE" 










IF X (2) ;6 THEN G 




S145 




84* 


IF X (2) =9 RND T* 


7 


THEN 


LE 


T G=T4 








3*5 


IF X (2) =9 RND GS 


■ >a 


THEN 


L.C 


T G = 


as 








eso 


LET 0$=5TR» O 








see 


LET G£=STR* G 

A 










PR INT AT S , 



390 LET Q* (I 

910 FOR T=l " 
920 IF Q*(T) 



I LET B=B# 



S7* IF STftKE>M THEN GO" 

"=• ET RHT=RMT-STRKE 

RINT rt »,«;" 



576 I 



to chrnge" 



"ENTER NUMBERS E CARDS 



IF B<10 THEN I 

D ";B 

958 IF B>10 THEN I 

CARDS " ; B 
955 GOSUB *s«a 



ZX81 
USERS 

From "BYG BYTE" comes a fully 

compatible, assembled, tested and 

guaranteed 

1 6k RAM PACK 

PLUG-IN MEMORY 

Send to Name 

Address 



All cheques and postal orders made payable to 

CAPS LTD 

Dept. B 

And forward to 28 The Spain 

Petersfield, Hampshire GU32 3LA 

Allow 28 days for delivery 

WHY PAY MORE? 

Fully inclusive price each 

£34.95 



I COMPUTERS. 



960 LET u«fl 

9'y GO-'iUB eofia 



' REM ANALYSE HANDS 



1025 G05UB 20 
133© NEXT O 

:sao SOTO 2ii5 

2»ee REM SORT HPND D 

2010 for f = i to 1 

2020 FOR T = l TO 4 
2030 IF MIT,DI IH(TH, 
LIB 3BM 

2040 next t 
ease next f 
sees return 



3180 RETURN 
3300 REM FOURS 
3201 FOR I>1 Ti 
3210 IF JII)=.I 
(1*31 RND JII+ 
O 3240 
3220 NEXT I 
3230 RETURN 
324.0 LET X(D 
3250 LET G=r 



(1+2) THEN 



=s 



THEN GOS 3260 RETURN 



3300 REN FULL MOUSE 



3301 GOSUB 3600 



=0 THEN RETURN 



2035 LET O=0 
2390 LET G=0 
2031 FDR 1=1 






(I,D) =INT 



2094. LET I 

2095 LET Q=l 

;.v?7 ne:<T I 

2100 FOR C=l TO 9 

2110 GQSUES 13000+C* 



NEXT C 



Slit? RETURN 

£14f REM -'(-TI 
214.6 LET L_r = v.- 



214-S FOR I 



=U<UAL GS1LEN 
T RESULTS 



>9 THEN GOTO 2154 



2152 PRINT RT ' 

= 153 C- "_■ " 






■ 

■ 
■ 



■ ■ ■ -. : ... 




2223 LET 



222© LET ODDS=CM 



I-/ IN=: 



h. . O I 



/■?"? I 



RINT 



UINt-5T«KE 
RKE . ■ RT ",ODDS 
t' , STAKE ; 
_ RKE 

2291 PRINT "YOU RRE £",RMT;" IN 
CREDIT" 
2300 PRINT 'ENTER FOR ANOTHER 

2310 INPUT 



3*50 FOR _ _ 

34.60 IF T ( I I =5 THEN LET 1 



3465 IF T 



THEN STOP 



2320 IF 

2330 CL5 

234B GOTO 279 

3000 REM SWAP CARDS 

300 1 LET F=0 



THEN LET S*= 

£>1 =4- THEN LET 5=12345 

=0 THEM I 

= 1 TO 5 



3030 LET 



ITfJjD) =TEHP 



3101 G05UB 3400 

3110 IF X(D)c0 THEN RETURN 

3111 LET X(O) =0 
3120 GOSUB 3500 



3500 REM STRAIGHT 
3505 LET T*=0 

3510 IF J[1)**=JI2H3 AND UC3I+2 
=U(4)+1 AND J(5 , i=JCUt4 AND ,J<S) 
*3=J 13) »2 THEN LET X<D)>5 
3S20 IF J(5!=U AND J ( 1 ) =2 RND O 
(2) =3 AND J (3) =4 AND ^ 1 4.1 ^5 THEN 

LET X (Dl =S 
3530 IF Uill *3=0 12) +2 AND JI3)tl , 
3540 IF U(2W3=Ot31->2 AND U (4) *1 , 
"J I51_«ND JI3't£=J[J.l *1 THEN LEI 



T4=2345 
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tf* 



ffffi 



; ROM Operating system, 8K ATARI Basic. • Four game contra 
different luminosities. • 4 sound generators with four octave s. 
ltrols. • High Resolution graphics, 7 modes, highest resolution 
isc units • Control for printers, peripherals and communicator 
|. MICROSOFT, PASCAL, etc. • Full screen editing • Plugs inl 




32 COMPUTER Ir 



(2) =3 AND J (3) =4 THEN LET T*=1S3 




IP X(D>=5 THEN LET G=123*S 


3570 


RETURN 


3600 


REM THREES 


3601 


FOR 1=1 TO 3 




IF J(II=ja+ll AND J<r!=JII 


+ 2) THEN 3640 


3S28 




J 6 3 




: ■-■ .i ■,> 


LET X (D) =6 




LET G=HiBBt (1+1) IlBtI43 


3660 


RETURN 


370fl 


REM 2 PAIRS 


3?0I 


LET TEMP^0 




FOR 1=1 TO 4 




IF U (I) =vj < 1+1) THEN LET TEN 


P=TEMP12 




IF JIIIsJII + ll THEN LET G-G 


HBSUflBtltl 


3730 


NEXT I 


v..-. 


IF TEMP=3 THEN LET X(D)=7 


■ 


RETURN 


■ 


REM 1 PhIR 


3601 


LET G -0 


■ 


GO SUB 3700 


■ ' 


IF TEMP = 1 THEN LET X ID) =8 


asae 


RETURN 


■ 


REN HIGH CARD 


3910 


>Dj =9 


: 32 CI 




-> .;■■ 


RETURN 


4800 


REM RETURN RANK 


4010 


LET R=INT (TEMP/10) 


■ 


LET S=TEHP-R*10 


■ 


LET RS=STRS R 


4.040 


IF R = 14 THEN LET R*="fiCE" 


40S0 


IF R=13 THEN LET R(="KING M 




IF R = 12 THEN LET RJ = "1 




IF R=ll THEN LET R*="JRCK" 


4060 




4200 


REM COMPUTE CARDS TO CHANGE 


4210 


LET M=0 


■ .--.-' 


FOR 1=1 TO 5 


4230 


IF 8(111 1I"0" THEN LET M=M* 










j.9?s 


RETURN 


600© 




sac- 


LET H*=5TRS M 
LET B*=5TRS S 


5310 


■ - ■ 


FOR 1=1 TO LEN 5TRS B 


6030 


IF B$(II >"5" OR B*(I) ("l" T 


HEN LET F=B 


6050 


NEXT I 


iosr, 


IF F=B THEN RETURN 


6060 


FOR 1=1 TO LEN STR* B 


c.3~n 


LET N=N+1 


6375 


LET T=UBL Hilll 


6060 


LET HiT.Dl =C <N> «lBtT 


F3-30 


LET TEHP=C (N> 


6100 




6110 


PRINT RT IURL (B* *I1 > W1 , IB 


6120 


PRINT RT (URL <Bf !1) ) tU) ,18 


. ,=>*.: 


OF ".'SI (5) 
NEXT I 


6:i3C 


6140 




■ 


REM 50RT B 




t ET B*=5TR* B 


'. 030 




7030 


FOR F^l TO 1 


734S 


FOR T=l TO LFN STR* U-l 


7350 


IF Btni.BKTtll THEN C.Q5UE 


NEXT T 


-■ ■ 




.- - ::■■ 
7090 


LET B=UflL B*(l TO LEN 5TR* 


RETURN 


7100 


PE.-l 11-iftf MibHFFPS 


7105 


LET F=0 




LET T»=E» CT ) 

LET E-* ITI =E( ITtll 




7 130 




7140 


RETURN 



YOUR HRND i TUO PAIRS 




S OF HEARTS 








JACK OF DIAMONDS 




5 OF SPADES 


5 


7 OF HEARTS 


MY HONO 


RCE HIGH 




KING OF SRRDES 


3 


ROE OF SPRDES 


3 






3 OF HEARTS 


5 


UACK OF CLUBS 


YOU UIN 




£5 RT 6 




£5 STAKE = 




£135 IN CREDIT 


ENTER a 


FOR ANOTHER DEAL 




•^ 
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n the 



l. Youi ! 






villaid 



you 



Etor. GOOD LUCK. 

fans — the abject of this game is to search and destroy 
itioned randomly around the galaxy — which in this case is 
snted on the screen oi a 40 column PET. 

screen lor the galaxy, which is poked into position. 
3 be displayed n- and w! . : n they happen. A second 

s, energy, weapons and the number ot targets available. The start ighter which you 

. and sub-routines oi The program ok- 1 ;.rv.i ■,,.<] !■',. HI M ^laiements describing their 
ion Other signdicanr |.t.tj:s :>'. rhe program are: 

1 19 — number ot targets per sector. Line 1ZS - frequency ot starbases. Line 142 — frequency of 
iieioid storms. Line 150 — hostility of Ihe targets, this increases as the number of largets decrease. Line 
.8 — trequency with which the targets move and attack. Line 620 — frequen 



t. Lines 



50 REM STfrRFLffl _. 

55 REM P.B. HORGhN. tJOfi'THVILLE. 



19-910 - 



it the 






mill M 




■Hfig^ CONTROL <4.) \ 
i cffl0*PRINT"SEHEReV"t 
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IHT<E,', "PHnbLPi 



739 REM HELM CONTROL <.V> 
:4,"i GOSUE 380GOSUE 335 GOSUE 450 
?45 IF PEEK<X}048 GOTO £55 

V ppjNT''oia-.ThPFlHHTEF Dro.EIi-REFUEL.EH AND REARMED 
30 u = 4.ui M = j ;,i,::5:.=6:G0TjL ~ " 



339 REM 3ET-UP TARGETS 
-:45 Fi'iR H=0 TO 10; POKE SCN! 
350 FOR N=0 TO 10: IF M=C THEN RETUP 
;6fl GOSUE 700 NEXT 
v-h REM PHASER SUBROUTINE 
400 IF (XI THEN RETURN 
485 IF PEEKX3a-DK>43 THEN RETURN 
416 X=s(N>: GOSUE .335:D=B*C-IF P/IKT/C 
415 T=T-T,-T::F=P-F/C GOSUE 688 -RETURN 
4 50 T=T-P/D :W=W-T7D : IF PO GOTO 423 
421 GOSUE 750 POKE X-43 
42"-: K=S^6j GOSUE 758 : POKE y.,$7 
425 IF W>8 THEN RETURN 
4-;m GOSUE 758^ POKE v;,32:H=0 
435 PPINT"aa rW«^CM FAILEH-STARFI 
-..-.:- REM MHRFIGHTEF Ft" IF> - 
45.-1 E=E-D IF E>31 THEN RE' 
455 FOR Q=0 TO 20:PRIHT u aa 
460 IF E>0 THEN RETURN 
465 E=0: PRINT "3*1 1 SSI ON FAILED-STflRFlGHT' 
49'=! REM POKE CURRENT SECTOR 
585 FOR N=0 TO 3fi 
510 IF stfltefefHEH NEXT 
515 IF H>10^WKE5HiS5^THEN POKE Sc;N 
526 IF iKli THEN "^ 
525 IF N*35 THEN 
530 IF N=3S THEN POKE 
535 NEXT ' RETURN 
599 REM TARGET DESTROYED 
£00 B=5 GOSUE 750 : POKE X,32:C=C~1 
S05 IF EX1 THEN RETURN 
610 IF S^35)=0 GOTO 620 
Si5 l'-2 3:-:=3-:35-, DOSUE 758 POKE X, 

IF RHIifl -'<0.y THEN RETURN 
325 ' K-K+C ■ C=2*C ■ T=£*T : RETURN 
£70 PR9yT"a3MISSIOH_COMFLETE-flLL 
399 REM 





749 REM 

750 FOP a=e, 

388 PRINTS 

S99 REM OPEN 

900 OPEN 1 

*65 IHFUTttl.G!-: 

310 0=VHL';Q* 



3UER8IJTTHE 
RNIi(l>) RETURN 

POKE X. 86 : POKE X. 42 : POKE X, 91 NEXT RETURN 
" ' RETURN 

ITINE 



THEN 985 
RETURN 
999 REM SCORE * NEW GAME 
1600 FOR 0=0 TO 20GO NEXT: GOSUE 2000 
1082 TM=VHL<LEFT*m$,4>::'+VfiL'::RieHT*' TIf . 2>).--60 
1004 PRIHTMiWt'OL' SCORED" IN!- '5 suRil ■*■ 38 -TM -■-'. "POINT- 
[005 FP I NT "JIM STRESS ANY KEY FOR ANOTHER GAME" 

1018 GET Q*:IF C!$="" THEN 1010 
1815 GOTO 90 

1S99 PEM SCAN SUBROUTINE (2) 

l-<ifi GOSUE 2S00 : PRINT" (ftWRESi SPACE ERR UP I 

1905 GET St IF G*=" " GOTO 1928 computer 

191Q IF EWO"!" GOTO 1905 



FOR INSTRUCTIONS" 



SPECIAL FREE 

OFFER 

READ ON! 

THE FIRST FULL FEATURED COLOUR 
COMPUTER AT UNDER £200!! 




SPECIAL FREE OFFER 

3K RAM CARTRIDGE 

WITH EVERY VIC 20 

COMPUTER ORDERED 

PLUS FREE GAMES TAPE WITH 

EVERY CASSETTE UNIT ORDERED. 

Offer Ends April 30th 1982 



IBEK 

SYSTEMS 



£198 99 -£3.45P&PD VIC II 
II £29 96 ■ Et P & P □ VIC IV 



V1CV £74 95 



■t ch»rge my BirctaycirdAceeij No. 
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i COMPUTER & VIDEO GAMES 






m 4 



L315 
192& 

v 2009! 
.*■ 2005 
■ 2013 

*■■■ a 



TARGETS 




SOSUB 5001 

FRfcHT'T] i : nsi.nr( 

PPIHT"fflENE»V-,IHT.E-" SHIELD- INT.W" MISSIL 
FRINT"tfTAPGETS: CURRENT SECTOR. 'M:" TuTHL" ■ K ■ "I- 

IF iia GOTO siss J , ' 

N=.3fc":G0SUE 3030 J» Jgt 

PRINT" STAFFIGHTER POSITIOHYXJjlJ,. * » y . 

£■■ 55 =0 GOTO 2360 " ' ■&& - 

:,;=«,:■ 35;, GOSUE 505 ■ H=35 : GOSUB 3030 
PRIHT"STARBASE POSIT I JH " ■ >'■ ■ " RANGE" , D, "fl 

0=100 IF OB THEN RETURlF, -j 
pnp H=S TO C-l GOSUB 3600 : NEXT 

PPINT"W1IHIP1UM PHASER ENEFGV" .. INT< T*W+0. ?• ' RETURN 
,■=;.,■>!> GiiSilB --teS-GOSUt: 3050 

PPIltT"ThFGt ."-- ■■'" ■ ■■ ■' RflHGE". D 

IF OSD THEM Q=t> ^Wk ■* 

P S*i\lT. ■ S<W >-3a408),'40>+^N>-3233%-^UWW 

- I NT " nSTARF I GHTEP-C0MI1flHriS 

-- HOVEVsTflRFIGHTEP IN CURRENT SECTOR 
SCfiN - „ 

GIVES CURRENT STATUS'AND CO-GPDIN«fES : \ 

'' H -fTS 6 GR CREDITS ENERGV IN MAIW'BANK f ^\ 

".|EAPON,THE EFFECT IS DIVIDED '* ^ i „ 

m 






ENERGY WEAPON, THE EFFECT IS DIVIDED 
BETWEEN TARGETS IN CURRENT SECTOR 
flhfi BV DISTANCE. THE RESULT 13 THI EN 
cct.m tup TARGET S ENERGV BANK. ANY 
LEFT IN THE SECTOR ATTACK 



TARGET 'A 

5 NEW SECTOR - 
flOVEj 

deb: " 



HHSEP ENERGV IS £4i 

3TARF1GHTER TO NEW SECTOR AND 
. -:i FROM MAIN ENERGY BANK 

'H MISSILES - W m %.^i 

m bv a single shot. direction 
.11. maximum range 31. targets 

n the sector attack as in 4 
:ppess space bar 

■pint"^i*btapfighter-noteF- 

PF'lNT'fl. THE GRID IS 24X40. V CO-ORDINATES RUN 

PRINT" IB TO 33 AND V CO-ORDINATES 10 TO 4? 

IN HELM OR SCAN TARGETS ATTACK AND.' 



M 



f 






PRINT ' OR MOVE AT RANDOM 

FRIH-T'T.. IN ATTACK TARGETS MOVE AND MAV ENTER 

THE SECTOR AT RANDOM. TARGETS LEFT 

ALSO DESTROY STAPEASES 
!G¥ 

■ TAFKr 



PRINT 

PRINT" 

PPINT"D. 

PRINT"E. 
PRINT" 
PR I NT "F. 
"RINT" 
PRINT" 
PR I NT "G 
PR I NT "H 
PRINT" I 
PRINT" 
PRINT"*! 



DESTROY 3TARBASF.3 
ALL MOVES REDUCE ENERGV 
TO REFUEL HELM ONTO SWREASE CONCE 
ONLV PER STHRSRSE) 

ASTEROID STORMS REDUCE SHIELDS BV 
AT LEAST io:: AND DAMAGE OR BBETROV 
TARGETS AND STAPEASES. 
1 1 STANCE IS THE SUM OF -V. AND V 
:TAPFIGHTER: TARGET : + STfiREASE ■ 
SHORE IS A FUNCTION OF TINE & NUMBER 
OF TARGETS LEFT. CSTAPDATE=TIME> 
STRESS SPACE EAR 
GET G* IF 0*0" " GOTO 5220 
PRINT'Tr RETURN 



m 





sdnKrs. They represented the the conflict \ Kraigspiel II. I have adopted 

French and British from the "It rolls the dice anil lesolves different approach so that it 

Battle of Waterloo In all there all combat between opposing possible to have 500 hex. 

r musl have been 400-500 pieces, sides. - I think you will en|oythe gan 

The next three months were ll is an impartial referee and it My son Leigh, and I haw playi 

spent painting the detail on each will not tolerate heavy breathing if many times and have 

>* piece using a magnifying glass, or that gasp ol relief that moves developed our owif personal 

f but after the first 100 I regret a complete armour division strategies. Invariably, one 

thai rny enthusiasm began to across trie Mediterranean scenario becomes particularly 

J wane. There is no doubt that !he Real hidden movements ii interesting and we/play it over 

' sioM of several hundred warriors possibta^ No longer does one\ and over J 

fined up for battle is very appeel- need lo write down on a piece of Kriegspiel II is a lu 

' "' n of rJpuelopmeBt of this game 



WOfromeveii 

;ction These enable us lo 





elt that a General should be jfhe necessity 



study I he table of 
carefully before you 



fir«t column .is 1>ib current hei 

number position on Ihe screen. 

Th.. seciint; contains Ihe type el 

nk, infantry, engineer or 

The oiher lour columns 

described later. When a 



COMPUTER 8- VIDEO GAMES 







■fir - 

HA 



HO' - ■ 

HXy - 






VI 


r 


K 




1 


^» 


c 


j 






Kl" — 'hold" variable. 
ki-'"" u^dtosavt 


*- 


■RT" - 
"S" - 


i=Eb 


'71",— sst'TI." ^^ 
| "Y2" - see X2 ' 


LN" - used to create n- 




'■SD" - 


random number 


MS used (or prompt 








'7" — he* offset 
"ZZ" — attack flag 






"SE" - 


holds "SO/! This is 


*WT " — number of 






necessary since the 


1 hope you will enjoy this pro 


maintain*. 






number of mountains 


.gram and. maybe . with thi help 








requested could 


of this explanation, find ways to 


P" -i /ev'^HffnBe' 
PC- 'piedBBrfc 








improve it 1 adopted most at the 






the river The river 


ideas in this game in Knegspiel II, 


PCS" — pieca chanictirs 








hut the programming methods 


Q" — table of attackers 








changed in several instances. For 








desuuyfid by the 


example, 1 found that many 








/mountains, 
hole of attack 


routines (particularly "search" 




\ 


SR" - 


and "river crossing"! could be 


RZS' — ha> board 


-3- - 


simplified by using tables of data. 


R3$" - he> coa'd . 
R3" — used in rand/i 








Probably the best change 1 made 




X — 






numte' gene'ator 






graphics to check to 


board with a hoard a r of 99s. This 


H4S" — he< heard 






river. 


greatly simplified checking for 



[L5:F! 



teck fag. / 

g used whe\ 
;k -.q '0- s.ppo 



hold" wiab e. 

e 

IIQIMst 

r«je> ■■ t«bein[i 



<4ifc#»'- '■%&*(• . ^T" *te*. .«&>**. 4^< 



FT rob 

r-liBAKtun 



:r i,! : 



KOttiW,') 

iPRimj:5, ■! 
2 PBMTim/iui 

J CLEnR290i6EFtBTN-B, 

5 D!RPr:3Z,H,TB<i, 111,611(15, IS) 

t EOSiMOMOiCLS 

10 Will's* VOII KANT 'HE RULlS':6t: JFLEr r* :B1, r 



Ii=-yTHEWBv»=*li" 

it nOUNTAINS (0T025I';I 

1 IFHII-'tfTnHKIIPUT'DD IDJ HANI a fl!VER";Bvl 

lb JF (NT ?0J OR (RV« J"M" ) THEN IHPUT-ENTER IKE SCEKAR10 KUhWlSD 

D'Sl 1.S26M (,:«■« 

1(0 ClSi6Q5U»201Mi5=17iIFIMUH2l-lS«l 

200 60SUBI000iSM*-SiG0TD200 

10(4 M=]»Erti(i="LPR]M«tV]" HOVE SFSUENCE'i;!-SiKD-0:Hf 



< 




THEWfl«l<>PCIl,llTWN103Of.LSEJFfft)fI,lll0HrlEKPCll, 
"-"»-' -60TB 1 2O0 
htN F0«=STOStl4iPCIi:,ll=RBAlPC«,ll).»EITI[|ln.=(: 



1065 IFI. 3^1 7!»Nt(l'sZI)0l lllllt [S«lt(HtlHP=ejOH?)l£K3W» 
11167 IMliYMliBlSUB 31075; YI=Y7 ; n;l2:lFAJO-!TI«iOTEL3E 
IFR«lHE*BIKI)100(,'BtU(TB[« ACBBS5 RIVER "[: FORK-l r0(000:NEItK:P 
RIMTlt40v,STRIM6H2r " - ' 



,ll2,*ti:B0 
0Rt»>71 THEK 

0HWHS=l)el 

I 31075;I!=Y2 

UtlTftlH ACRDS! 

1 ■);;60tQ 10 
ICtS nV-]:BD.(U,ni;BllY!,ni>]:IFl)(<l,niOOTIIEI»«RHIIJP,FlTtl-B 
Din,(lll[:6(n0lie!EL c .EE0SUB:iMN : IFflIHEtfRESiIH':,V-2l:REEET( 
HS.l.tf J •% I 

106' PfilKTff,* ■;!f«BET(JtZ,Y'7hR£SEHI'5,Y'2):flDT0 1182 
1070 JFMOg THEN 1030 
1075 TFHV= I AHORVTHEN 1 090ELS£KV=HV <RV» ■ I 
1170 PHIIUFl,* , ;;PRlNTaP,fLti 
1175 GuSut 21000 

lil»itiI,ll=P:jn(Il,ll]=ItMl:6fJ3lB21MO.(D(Yl,Ill«):FL'R«l 
1192 rORO=irat:BBSUB2l50O:GO5UBZ2OOO:NEIT» 




LslF[(tS*I5) THEN 1010 



~«g> 



"mi±> 



1170 6OSU12200O 

1180 1FF2=0B0T0I3! 

1500 KIT! 

1550 [FIIMWETUfttl 

1600 »T=0: 

It 10 lFPC!H*,jl<=(nH£l(H*=H»tlilFK»->IS'HlII*EHPEIUfi!«£LSEEIlI01M(l 

1620 0R(ll=PCIKA,3l:Mi:i^C!W,5!iDHII=F[?Mfi.t: 

IS30 B0SUI16G0 

IFrlA>(S»f»1IHEN17l» 



h£p&. ^«% 




16K/ZX 81 SOFTWARE 
"STARTREK" 



"GRAPHIC GOLF" 

IK GHAPHIC GOLF: Test yuur polling skills on SILVE 
3FTS 18-hole golf course. Many haiards includir 
<es, trees, streams, rough, etc. 

"3D-MYSTERY" 

.K 3D MYSTERY MAZE: Am.iz.ng three dimension 

"GAMES PACK 1" 

IK GAMES PACK 1 : Fantastic value for money, near 




ATARI ATARI I 

MICROCOMPUTErlS Flimi! flTADI 




# SOFTWARE *„„., 
* COMPUTER CHESS GAMES 




Dept.cvG, 50 Newton St. Oil Piccadilly, 
Manchester Ml 2EA. Tel: 061 236 3083. 



SPECIAL ANNOUNCEMENT FOB 



ATARI OWNERS 

C0MPUTERS0FT PRESENTS 

NETWORK 

A NEW CONCEPT IN COMPUTER MAGAZINES 




AGAZINE 
A USER GROUP - PROGRAMME EXCHANGE 

METWORK is a new idee in computer Magazines, comprehensive 
;olour graphics programme (or all Atari 400/800 users with 

The puzzler'; Switch and Swap; details of discounts for subst 
ion holders; Your letters and much more. . Including a FREE 
FOOT. NETWORI" 



i .",00 8' 



. .'6K n 



410 



O.: 



Also available tor the ATARI ' 400/800 : 

NEW!! K-RAZY SHOOT-OUT 

The latest CARTRIDGE receivedfrom the USA 
A MUST FOG AU- 4aty800 CWMBdS 



C0MPUTERS0FT LTD 



-=. 


HOT 
FOOT 


n ea » A »nr 





METWORK MAGAZINE 



IQRIYKIH THEN AJ--I : RE TURM 

REIUftKEl5E0J--!ifiETllM 




VIC 20 SOFTWARE 

QUALITY SOFTWARE FOR THE 3.5 VIC 20 COMPUTER 



sound effects add 
original game. Defle 

high scores. 20 skil 


and spectacular colour and 
to the excitement of this 

cl the rapidly moving ball to 
ing targets. Records top ten 
levels 


KsITJ 






SPACE ZAP 


At last an original and compulsive space game. 
Defend your moon base from the deadly ROX 
from space. Increasing levels of difficulty and 
superb visual and sound effects make this the 
greatest new arcade-type game since Space 
Invaders 


HI-RES 

Oeatespirogra 

MASTERMIND 


DEFLEX and ROX on same cassette £4.95 


WORD GAMES 



cK'tPonics 



ATARI MAIL ORDER 









"fiSJS -tnnwn.n-1 I'"-'-- -I 



SANTA CRUZTRICKY TUTORIALS 



Atari 400 from 


£2.99 


Atari 800 from 


£5.39 


Atari 410 


£50 


16K Ram from 


£40 


32K Ram P II A 





Calistn Computers Ltd. 



V- 



)0t5 PRINT»I3,'< 



■ IHSTRJCT1QMS:" 



too;! mvtmwK too mi * hei board? 

[T I! MV1SABLE 10 Ptflt OH A HEI BOARD UNTIL YOU ME 
ACCUSTOHEl 10 THE HOVERENT OF THE PIECES. 
100 JO Ml NT ■HOI WINY B0WHWS7 

HOUTITAINS CREATE A "ORE INTERESTING BANE. THEY APPEAR 

»RAHDOH ON THE BOARD. 
40410 PRINT'DO YOU KANT A RIVER? 
ThIS OPTION IS NO! AVAILABLE ON A HEI BOARD. 
40045 PRINT'ENTER THE SCENARIO NUHBER 

THIS ENABLES THE SANE SCENARIO TO 8E REPLAYED. 
7 M» PRINT-EACH PLAYER HAS 11 PIECES COMISTINS OF: 

(NMPRINTIARIl^i-NORTHNEST-iTABI^li'UUTHNESriTABtlBI 
WiWlHtlj'YALBE'jTtJISAI^raWlrtRI* 



lABtJOlfPl 



);PCmi;TAIHOI;liTA 



4tCA! PAIN!*CAPITAL-;TA»i: 

•twniiii 

10066 PRINT ■«?_. >-, JNt- 
tMTO PRJ NT-EHBIITEEII*;TAI (2D) ;PC* 1 1 1 ; TAB < 

EI49l;liTABI!BI|! 
tOOTI MINT 

40075 RRI»T-IANK , ;TAB(!OliPCtl!)iTAB(I0);P»l5liTAH40liiiIABt4a 

>ti|TMn»ii 

40076 PRINT 

40010 RR1 NT* I NFAHTRY'j TAJ OKI iPCI l!I • TAB i Jo i r PC* i 6 > ; TAB ( 40 1 ; !: TA 

B(4BI|l|TAI(90liI 

IOOBI PRINT 

4008! PRINT 'OBJECTIVE: 

IKE FIRST PLAYER TO ENTER HIS OPPONENT'S 

CAPITAL IS THE "INNER. 
40090 BOSUBllOOO 
40100 PRINfROVEHENT: 

THE FIRST PLAYER IS RANDOM.* SELECTED, IF YOU DISH THE OTHER 
PLAYER TO HOVE flRST PRESS ■ C «, EACH PIECE NILL, IN TURN, PLIC 
<ER ON THE SCREEN 9H0NIN6 IHE IMIINI* NUHBER OF NOVES AVAILABLE. 
40103 PRINTTO HOVE THE PIECE: PRESS DIRECTION t TO S ACCORDING 
TO THEFOLLONIHG: 
40110 PRINTTAB(BI|A|IUt20l; , ITHESE 0IRECTIDN5 ARE ALSO'lPRINTTA 
1 It! ;S: TAB [ ID) i t (TAXZOB i "USED TO ATTACK AND RETREAT) VMINTTAII 
i>|4|TABUOIf3:PRINTTAI'.B!;J 



4011! PRINT-IF TOO NISH TO HOVE LESS THAN THE HAI1H1IH PRESS ■ S 

*DU HOST STOP IF YOU HOVE NEII TO AN DPP0S1N6 PIECE IEICEPT IHE 
CAPITAL). 

IT TAKES TND HQVES TO CROSS A RIVER. 
40170 SDSUBS1000 

4012! PRINT: PR INT-NO PIECE HAY ENTER A HOLMIAIN SOUAFE, 
IF YOU NISH ID HOVE A PIECE IN AH ORDER DIFFERENT FROH THE ORDER 
FLICKERED PRESS ■ H ■ AND THE TRS-BO NILL REPEAT THIS PIECE NHEN 
OTHER ItOVEflENT IS CDHPLEIE. 

401J0 PRINI'IF YOU DETERNINE THAI HOVEHENT IS COHPLEIE AND NO FU 
RTHEA PIECES HEED BE HOVEI PRESS = F =. YOU CAN ALSO PRESS ■[•. 

THIS IS FASTER SUI DOES NOT CHECK FOR PIECES STILL ADJACENT FRO 
H THE LAST C0HBAT.':BOS0!!tO00 
40135 PRINT-ENGINEER 

THIS PIECE IS ABLE TO COT A ROAD THRDUSH ROUNTAINS. THERE A 
RE THREE IYPES OF NOUNTA IN: 1 : PRINT: 

101*0 F0RA-lT0J:PRINTTAB(Atl6);AjTABIAtl6'l);HTI(Ali:NElTA:PRINT 
;FOR(-nT0t5STEP*:F0RIM4T0108STEP;2:SETH,YU9EYH':,Yt:NElTI,Y 



:PR[NT:PHINT 

tOI4! PRINT" 10 CLEAR THE ROAD HOVE IHE ENGINEER IN THAI DIREC 

HON. A ] HGUNTAIH CHANGES TO A 2 MAINTAIN; A 2 TO A I AND A 1 1 

A BLANK SPACE. 

4015 'J PRINT' THE ENGINEER STOP; NHEN CLEARING THE ROAD AHD IHE R 

EHAINDER OF HIS HOVEHENT IS LDGT. * : PRINT: SD5LIBSI OOO 

101!! PRINT'RIVER 

p COSTS HO ROTES TO CROSS A RIVER UNLESS THERE IS A BRIB 
BE. ENGINEERS HAY NOT CLEAR A ROAD IF THE RIVER IS IN BETNEEN. 
40169 PRINT: PRINT 'THE VALUE OF A DEFENBER UNDER ATTACK IS DOUBLE 
D IF THE RIVER IS BETNEEN THE DEFENDER AND ATTACKER UNLESS IT IS 
ALSO ATTACKED BY ANOTHER PIECE ON THE SANE SIDE OF THE RIVER, 



TO AN 0PPOSIN6 
ITTACI =ONE= DE 
rrp uilbi ill* 




4016! PR I NT 'CO WAT: 

NHEN PLAYER HOVES AND PLACES A PIECE REIT 
PIECE HE HUST ATTACK. EACH ATTACKING PIECE HUST ATTACH 
FENDER. IF THERE IS AN OPTION, THE PIECE NILL FLICKER NITH «(!•, 

•DI67 PRINT'THE PLAYER DUST INDICATE THE DIRECTION OF ATTACK. 

40170 PRINT" ALL CONS*! TAKES PLACE SIHJLTANEOUSLY ON COUPLE 

HON OF HOVEHENT" 

4017! PRINT-ATTACKER'S FACTORS: INTEEER VALUE OF 1501 OF VALUE 

F ATTACKERS. 

40100 PRINT-DEFENDER'S FACTORS, VALUE OF DEFENDER PLUS ANY DEFEN 



ADJACENT TO A' 



:i PROVIDED 



E IS it; 



ATTACK. - : 
40 I 85 PR1HT-C0HBAT RESULT; 

ATTACKER'S AND DEFENDER'S ODDS ARE ROUNDED TO SIMPLE ODD 
S'E.B. II VS 4 BECDHES 2-1). THE FOLLONIHG TABLE IS CONSULTED AN 

A RAHDDRRDN SELECTED: 



PRiN' 1 



1-3 1-2 I- 



2-1 3-1 



.*iF»A> 



tlD6;F0RS=lT011:PRIHYIJSINS-tlll':TB(A,B);:NEITI:PRlNT:NE)TA 
4014! PRINT: PRINT*- 1 A ELIPI: -2 A RET: E1CHE: 1 D ELIH: 2 D RE 
T*:60SUB!1000 

PRIHT'-l ATTACHES) ELIMINATED. 

PRINT' I DEFENDER EL1H1NATED. 

PRINT- EICHANGE ATTACKER RUST ELIMINATE UP 10 VALUE OF 
DEFENDER. If THERE IS AH OPTION THE ATTACKERS FLICKER NITH =EL-. 
PRESS =E- TO ELIMINATE. PRESS * IF YOU DO NOT NISH TO ELIBINAT 
E. FLICKERING CONTINUES UNTIL SUFFICIENT ELIH1NATED. 

PRINT'-! ATTACKER RETREATS 2 HEI :*: PRINT* ! DEFENDER RETAF 
ATS 2 HEI; 

40415 PRINT'THE PIECE FLICKERS ILUMTr.n HUST RETREAT AND NOT 
PASS THROUGH MY HEI ADJACENT TO AH OPPONENT OR HOVE OFF BOARD. I 
F IT CANNOT, PRESS =E- ID ELIH1NATE. 

51000 PHINT1760, 'PRESS 'ENTERS TO CONTINUE t 'P- TO PRINT )'; 
11010 Bt-IHKEYI: IFBl^'IHEHHOSO 
HOtO IFBM'P'BOSUBJIOOO 



::..=; *. 



CQMPUTEH & VIDEO GAMES 






Have you ever had !he urge lo build a b 

construct one? II so, then this simulation is ioi you. 

The object ot this game is to successfully build a b _ 
have been hired by the San Francisco Public Works Cor 
iamous Golden Gate which was recently destroyed by a powi 
space. You must connect the two blocks at the top ol the screen. You do so by // 
placing beams from the bottom until you can support the connecting beams / [ 

There are only a few rules, as you are 
the right end of the beams supported by either another beam 
rocky clitis on the side. The only other item to be aware of is — _ , 
ever-present inspector, who will walk up and down during J\jf 
construction. All he asks of you is that you lay beams below j Jf 
his feet only — so you can't drop one on his head. 

The game itself is simple to play and win, so 
challenge is in completing the entire work in as fei 
days as possible. To play, all you v. 



Atari with one joystick, which 

leftmost slot. 

VARIABLES 

DA — days of 

X, Y — location of inspectoi 

M. N — location of poi 



10 GRAPHICS OiPOSITlON 13,0: 
BUILnER'rPOSITlON IV "BY'rPOSniW 
I4,2l! 'JAWS HAEANT 
15 POKE T32,I:DPEN 15, 1,0, 'K: 1 
29 T I? tT ■ YOU ARE HON UN OFFICIAL E 
NE1HEER"!'!' "YOUR H1SSI0N IS TO BU1L 
5 A BRIM' 

25 i. 'CONNECTING THE TIM BLOCKS AT THE 
TOP-: 1 "OF OF THE SCREEN. YOU 00 SO I 
Y PLACIN6"; 
10 7 'BEAKS BEL0N THE INSPECTOR'S FEET 

,":? 'SUPLY HOVE THE POINTER TO THE P 

LACE' 

35 7 "NHERE YOU NISH TO PLACE THE BEAH 

, THEN';:? "ENTER THE DIRECTION YOU HI 
SH TO SET 

40 J 'THE BEAR. TRY TO CONSTRUCT THE B 

RIDSE-:? 'IN AS FEN DAIS AS POSSIBLE. 1 

i? i? • HIT ANY KEY 10 BEEIK...' 

50 BET 12, A 

150 6S0PHIC5 5:SETCQLDfl 2.0.0:P0KE 752 




HO PLOT 0,Y: 

ANTD KD-3.Y 

200 Y-Y»l!lF INT 

tllW-3 

210 IF Y=39 THEN 220 

215 SOTO 1 10 

220 I>:9H»TIRND<IIII7):Y=3B 

230 60SUB 1030 

210 «=INTlRNDI!1l3!l'25iN=0 

210 LOCATE H,N*I,II 

2i2 IF «IO0 THEN2B0 

.270 N=NH:6DT0 2t0 

2B0 N=N-10:IF N<0 THEN NO 

205 ? :7 J? :' !? 'USE JOYSTICK TO 

r BFAW POINTER... "i? ' DAY.I ' 



- 



r. 'M.i.'n.'i.w.m.'iij 



iMThIVIU 



+ !;■ OF CmSTftUETIOH.-:? 
290 COLD*. 2:PLDT H,N:PL0T 11+1,11 
350 FDR IW TO lOiNEIT II:[=5T]CK(0l! 
[F [=13 THEN 320 
3S0 IF C*7 THEN 310 
340 IF Ml THEN (00 
350 IF C=13 THEH 420 
360 IF Ml THEH 424 
370 GOTO 210 

SBC LOCATE H+2,N.,HilF IIO0 THEN M0 
390 COLOR OiPLOT B.NiPLOT H+l,NilW1*2i 
COLOR U60T0 290 



(83 If CC=0 THEN D=2rI1=10 

4B( IF W THEN 0=3:11=10 

4BS IF 0<1 OR D>3 THEH 400 

510 DA=DA«l!dl=HiNl=N 

520 FOR 1=1 TO IB 

525 SOUND 0, 100,60, lOOiFDR IM TO 10i 

NEIT II: SOUND 0,0,0,0 

530 IF H)76 OR H<4 OR H<2 THEH 620 

540 COLOR 2: PLOT ", Hi PLOT N'l,H 

550 LOCATE H+2,N,II:IF IIOO AND HOI 

THEN 770 
560 ON SOTO 570,580, 510, 600 
570 I=I'INT(RNDIl)I2l:N=N-1ill=ll+li6i 
TO 610 



|(II I 



) THIN Y=T-1 



6 OR K5 OR 1>69 T 



m t 



■i:N=H 



610 NEIT I 

620 LOCATE K+2,N-1,II 

>3 OR 0=1 THEH 770 



650 ? I? :7 "R1SHT END OF BEAH HUST BE 
SUPPORTED' 1 :' :M=liF0R 1=1 TO 200:50 
UNO 0,36, 36,36iNEIT 1:SDUND 0,0,0,0 
670 IF 00=19 THEN 00=16 
672 FOR 1=1 TO OQ:COLOR 0:PLOT H,N:PLQ 




B60 LOCATE 1 
:60T0 910 
870 GOTO 910 

860 LOCATE I*l,Y+l,n:LOCATE l«,«l,l 
1:L0CATE l,Y+l,12:IF <!=0 AND 11=0 AND 
11=0 THEH YeYHiBOTO 910 
690 LOCATE I+3,Y,II;IF 11=0 THEN 1*1+1 
:60T0 910 

900 LOCATE I,Y-1,IItIF 11=0 1HEH M-J 
:6DI0 910 

910 B05UD 10301 IF T 
HEN 930 
920 HEIT I 
930 REN 

960 FOR 1=5 TO 75 STEP 5:F0R J=5 TO 10 
970 LOCATE I, J, lit IE IIOO THEH '90 
900 HEIT J;G0TO 240 
990 HEIT I 

I0O0 FOR Z=l TO 5:F0» 11=200 TO BO STE 
P -7:5OUN0 0,Il,10,7iSOUND 1,11*7,10,7 
:SDUHD 2,1I+1(,10,7:N£IT IlsMEIT I 
1005 1 'YOU'VE FMIMEIi! !!!!!! I' TOO 
K <DU':7 "A TOTAL OF 'fDflj* MM!!!i!! " 
1007 FOR 1=0 TO 2;S0UND I,0,0,0:NEIT I 
1010 1 'PRESS ANY KEY TD PLAY ASAIN... 

"(BET I2,6:RUN 

1030 COLOR 3iPL0T I,Y:PLOT I'l,Y-l:PLO 
T I*2,YiPL0T l+l,Y-3:PL0T I,Y-2!PL0T 1 
*1,Y-2:PL0T H2,Y-2iRETURN 
1050 COLOR OiPLOT I,Y:PLOT M.Y-HPLO 
T I*2,YiPL0T M,Y-3iPL0T I.Y-JiPlOT I 
*I,Y-2iPL0T I'2,Y-2:RETURN 



IO0 THEN MO 



10 LOCATE 
410 COLOR OiPLOT 
COLOR 1:6010 290 

420 LOCATE II, KH, 

421 COLOR OiPLOT N.NiPLOT "+l,NiN=N'l> 
COLOR 1;6QT0 290 

424 COLOR OiPLOT H.NiPLDT H'1,N;N=N-|: 
IF Nil THEH H=l 

425 COLOR 2:G0T0 290 

MO IF N<Y THEN 7 :' *STICK BUST START 
BELON IN5PEn0fl!":COL0R OiPLOT H,N:P 
LOT fl+l,*:CQLM 1 

(50 IF N<I THEH FOR I«l TO 200iSOUND 
,36,3«,36:NEIT I: SOUND O,0,0,0iBOTO 24 



HEIT IliSOLIND 0,0,0,0 
680 ON SOTO 690,700,710,720 
690 N=N-liBOT0 730 
700 H=H'l:N=H-I:60T0 730 
10 "=H+l:BaTO 730 



720* 



•liN=H'l 



ta I 



s (60-465: 



<2 THEN 750 
740 NEIT 1 
750 REN 
760 8010 240 
770 SOUND 0,0,0,0: IF H 



790 ? * INSPECTION... "j? i? 

810 FDR 1=1 TO INTfRNllUIHOI+JO ■ 
020 SOUND 0,60,6, 10: SOUHD 0,0,0, 0i6DSU 



460 7 l7 il " USE JOYSTICK TO SET 

SEAN 1 : 1 "IN EITHER d OR rr DIRECTION" 
(65 1. "TO SET TH t DIHECTIOH, PRESS DU 
TTON.* 

(BO D=0:C=STlt;K<0>:CC=STRIGfOI:IF C=I5 
AM CC=1 THEN (BO 
(BI IF C=I4 THEN D=I:II=1B 



630 IF M=l THEH 630 

840 LOCATE I-2,¥H , II t LOCATE 1,1 

LOCATE (+2,Y'l,IJ:lf 11=0 AND (fr 

13=0 THEN I=). 1:6010 910 
850 LOCATE I-l,Y,IIilF 11=0 THEN 
:SOTO 910 




LANDER 




CONDITION J1EDI "Commander ... the apace shuttle's fuel tank is leaking. 
We have to make a farced landing on the lunar surface — and soon. The 
fuel is last running outl What shall 1 tell the passengers? Commander . . ." 
You have the lives of the shuttle's passengers and crew in your hands as 
your craft plummets towards the moonscape, hundreds of barren lunar miles 
from safety — will you save them? 

Unlike rnosi lunar lander games Moon-Lander provides lateral thrust 
controls which accierate the cralt left and right rather than iust moving it. 
Facilities are also provided tor changing your luel capacity, vertical thrust 
lateral thrust, and the sirength of gravity. 

You have tour instrument readings and a video display ol your landing. 
The instruments consist oi two speed indicator* - one vertical and one 
Horizontal — a tuei gauge, and lust, but not least, an altimeter. 

Using these instruments you must land, with a vertical velocity of 10 
metres/second or less, On a reasonably flat piece ol ground. 

The progrfflri is Written in Acorn Atom Basic tor a machine with a fully 
expanded lower text space. For those with other machines who may want to 
convert the program to run on their systems the shortened lorm of the 
statements is usuafly the fust one ar two letters ol the relevant statement 
followed by a dot. Variables preceded by a *> symbol are, unlike the 
convention used by most other Basics, real variables, and those without the 
% are integer variables. All GOTOs and GOSUBs in the program use labels 
for speed — ie G. A. program control" to the section beginning with the label 
'A' — In Hie given program this would be line 1090. 

Reluming to the program itself line 30 calls the instruction printing 
subroutine which, having printed rhe instructions, waits lor the shift key to 
be pressed before returning control to the main program. 

Lines 40 to 140 then input fuel capacity, gravity, etc and check for illegal 

inputs. The following lines, up to line 320 set the screen to graphics mode 

draw the moonscape — with two randomly positioned, random 

ie instrumentation headings (P.S30 homes the cursor), 
the moonscape grey, and lines 370 and 400 place 80 
andora tormation on the screen. The next two lines 
liahsation (height, fuel, etc), and then, at line 
430 trie main program loop starts. Lines 440 to 470 mirror the effect of gravily 
and input the controls — the instrument readings are Ihen updated by lines 
480 to 550. Control is then transferfed to the routine with label 'A 1 which 
8tarts at line 1090. This routine works out the new position of the lander and 
rpoiots it accordingly. 

The next three lines in the main loop (570 to 5801 check to see it Ihe craft 
has landed or gone olf-screen and, depending on the results oi these tests, 
either. loop bat* lo line 430 or continue to line 600. 

LinesSOO to 700 then determine whether or not the ground On which you 
touched down was acceptably flat. Lines 710 to 1(360 output the evaluation oi 
your pflotfng abilities. 



Line 340 pi 
Lines 350 and JGD ti 
stars iwhite pixels) 
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miHBEmi 



10OIMHH63.NN8 
20Q*#9000;L=#9090 
30GOS. i 

499P. »12S10*10 
50FIH."GRRVITY (1 TO 10>"^G 
60IF*G<00R*GH0P. "BETWEEN t 10. " J 
70hP.*10;FIN. "THRUST (0-20)"XT 
80Q*#7F7F7F7F;H=32 
90IF*T<0OR*T>20P. "BETWEEN 8. 20.'" 
100jP.S10;IN."FUEL CAPACITY C 1-939)" 
110IFG<1QRG>999P. "BETWEEN 1 8. 999"' ; 
12gkP.S10iFIN."LF(TERRL THRUST (0-2)" 
138IF MR<90R *R>2.;P. "BETWEEN RND I 
146SG0S.W 
150CLERR0 

160X*0; Y=5.F=G;HH0*5;R=R.R.*34 
170nOVE0,0.:DRRW0.5 
l88lP"fi.R.534 

190IF(P<R+9R. P>R )0R< R<P+9fl. R>P )• G. 1 
200T=P(IF R.fc3>8G.Ji 
210oT=R.R.V.54 

220IFC T<R+9fl. T>R )0RC R<T+9A.R>T >;G.Q 
230rtDO X-X+l 
240IF X>R fl.X<R+9G.P 
250Y=t+R.«3 

26BIF FUX-PXWR fl.<X-TX5)G.l 
270IF Y>15 Y«=14 
230PNQVEX,B 
290DRRWXA 
300IFYOY=0 
310HHCX>=Y+5 
320U.X*63 

330B=*40404040 .. T=#40404049. Y=#S060 :■ 
340P.$30"RLT 
350F.I' " " 
360?I*?IU23;N. 
370F. I=1T038 
330X=#8000+fl.R.X512 
390IF?X*192OR?X< 128J ?X=S5 
400N. 

410X2=44; X-I^i KMi *S-FLT<B,. R. W6+1 } 
42011=1 
430DO 

44«rW-W*Wi 

450IF?»B001< 126 i V.H=V.H-*R 
460IF1- ?(tB002 )&64< >64; UH-JtH+iSR 
470IF(?«B001)8.64<>64RND F>0j JftWiV-fcT j F 
46B'<-»8013=V+R.*'.V/'100;?#8ei4= V*fl.<(W 
490'#3015=V+R. < W W16; 7*8012=171 .. IFSV<0J ?*301 
500?#801C=V+R.f<^iHWl0) 

5ig?»e00fl=V+F/100;?*900B=V-KF*100V10.:?#300C= 
520?#3004=V+HZ-'100i?(t9005=''>(C'i2rtl00V18 
530''#8006«V+<^Z)H10 
540X=*H; ?#301E=V+Fi. V. < *H-X >*10 > 




HOW TO GET SERIOUS ABOUT 
ZX GRAPHICS FOR ONLY £3 50 




. Fed up with listings that ignore the graphic approach? 
I Is your PRINTING and PLOTTING still guesswork? 
Do you want to write da ta programs with graphic PR INT AT 
and PLOT and professions I looking ' 
Or maybe you're still trying to find tl 
. InuaaerslAllyouneedisiirqeiii.iiv 
| and the PRINTN PLOTTER JOTTER. 
1 It'stneprofessionally-producedZXGfapNcs- 
1 aid designed by enthusiasts ...for enthusiasts 
i Justtskealookatthespedfication-thenthink 
I of the possibilities lor reafgraphic graphics! 

PRHVrN'PLOTTERFILAtTOO-FORONLYE2.25l 
Jotter FILM'isamatt Polyester Him version of the JOTTER'Gnc 
identical in si^e so you can co-ordinate precisely PRINT and PLOT ^ 
i orjoucancopypM'.iiixjMpMs drawings, rnaps, chartsi The surface 

of the film is Kle,ilr";<)',r,v.v;ui , '.A'.'[. : i)iTii:il|ander, 
■ UMttitotfi JOTTER and FILM [l-ietiMptiic jx Mibili ties an 
despite low resolution. Isn't it time you got serious about ZX Graphics 

Ftoir id Butler; Currle S Hook. 19 Borough High Street Li 




ill rny^iiqesVBarrl^csrtr Nc 
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COMPUTER CENTRE LTD 

^_^^^ With the best microcomputers available 

EBBBJ C- commodore ffpVVl U ]L 




Vj day Wednesday - 

PRINTERS 

Anadex 



ihone lor latest Prices 

SOFTWARE 

Micro Modeller 
Visicalc 
Magic Window 



ACCESSORIES | 

Z-SOSoficard 



NEW TO OUR RANGE &S*^ i 



01 - 892 7896 
01 -891 1612 



TWICKENHAM COMPUTER "■ 

CENTRE LIMITED 

72, Heath Road Twickenham Middlesex TW1 4BW I 



: VIDEIO GAMES 



550?»301B=17ljFIF>:H<0i?#301B=173 

560G.J. 

5"0cIF^Z<0.^S=10jG.w 

580IF^S>36ORi;S<lG.r 

590mU. y.Z<HW,-<S*l )+20R^Z<HHt fcS+3 WSCtOSKHW, *S+6 )+2 

S00B=0 

6i«F.l*XS-<'<sm TO W-< KS W2+6 

620NH(I*1-^S)=0 

630IF HH<I»B B-HHCI) 

640N. 

630F.I**/.S-US»:2 TO «-(«)'-:2+6 

660IFHH< I XB-7HH1-1 J NN2*1 J NN3=1 J G. s 

670NNCB-HHCI J)«l 

680sN.;C-0 

630F. I-0TQ7; IFNNC I )=1C=C+1 

700N. 

710P.*12»10$10" YOUR TOUCH DOWN VELOCITY WAS" 

7208=0 

730P.W METRES PER SECOND WHICH " 

7402=4 

750IFW<6P."WA3 LOYELY'"iG.d 

760IFWUP."WAS ft BIT ROUGH ON YOUR PASSENGERS. *" iG.ff 

770IFW15P." MODERN LANDING CRAFT JUST CAN'T TAKE."';G, 

730P,"IS SOMEWHAT HIGH."' 

790P."I DON'T KNOW WHAT YOU THINK YOUR" 

S00P. "DOING, BUT YOU WON'T BE DOING IT" 

310P."ANY MORE - YOUR SHIP HAS JUST"' 

820P."BEEN SPREAD LIBERALLY OVER 50"' 

830P. "SQUARE KILOMETERS OF MOON-" 

340P. '"SURFACE. 1 " 

e50IFC<3G.t 

860IFO2P." AND TO TOP IT ALL OFF, YOU 1 " 

870P. "DIDN'T EVEN MANAGE TO FIND A"' 

880P."FLAT PIECE OF GROUND TO LAND ON!" 

89SG.t 

900dIFC<3G.t 

910P." HOWEVER, YOU DIDN'T"' >P. "FIND A FLAT AREA TO LAND 

920P."OH AND YOUR SHIP WAS DESTROYED"' 

930P. "ANYWAY. "'jG.t 

940eIFC<3G.t 

S50P. "HOWEVER.. IN VIEW OF THE FACT'" 

960P."THPT YOU CAME DOWN ON ROUGH"' 

970P. "GROUND I SHOULDN'T THINK THEY" 

380P.'"FELT MUCH SINCE YOUR LANDER WAS 

99BP. "SPLATTERED OVER 1=1 FAIRLY LARGE"' 
1000P."ARER."';G.t 
1010fIFC<3G.t 

1020F.'" IN RETROSPECT YOUR TOUCH 1 " 
1030P."DOWN VELOCITY WAS LARGELY "' 
I040P."IRRELEVENT SINCE YOU SUCCEEDED'" 
1B50P."IN FINDING A MINATURE MOUNTAIN"' 
1060P. "RANGE TO LAND ON AND YOUR SHIP 1 " 
10?0P."WAS DESTROYED ON IMPACT."' 
106K. t 
1890«lFM=lG.b 
1100IFP<Y*H;G.b 
1U0!P»R;P!H*B 




miCRDflDE ELECTROTCS 

LONDON'S BIGGEST ACORN STOCKIST 




ALL PRICES INCLUDE VAT 

ABSOLUTELY NO MORE TO PAY. 

SEE US AT COMPUTER FAIR 23 25 APRIL 



miCRDPGE ELELTTRDniCS 
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ZX 81 16K SOFTWARE 


The breakthrough you've waited for: 
PROGRAM THE ZX-81 IN ENGLISH!! 

with GAMAL 81, you can now write adventure programs in 
hours not weeks and with GAMAL 81 you'll have every 

cassette with instruction book, £12.95. 
(requires 16KJ IES-00 see below) 


PACK16M includes all of: 

AIR TRAFFIC CONTROL; Animated radar screen of busy 
airport shown you must bring planes into land: INVADERS: 
INVADERS SELF PLAY: PHONEBOOK; keep friends and 

relatives numbers on cassette; DATE '81: computer dating 

ALL ONLY £4.95 


PACK 16/2 includes all of: 

ADVENTURE ATLANTIC: You may become very rich Of 
you may be marooned forever; BREAKOUT: SQUASH 
PRACTICE: TRANSLATOR: translates any European 

COMPUTAPRINT: use this program to predict horse races. 

ALL ONLY £4.95 


ZX-81 






PAXK16 2 £5.96 £3.95 j 


TAPEBOOK 50 version 3 


1 PACK 16/1 + ONLY SAVE 1 
PAXK 16/2 + 
TapebooksoO.3 £9.85 C6.90 | 


50 PROGRAMS for trie IKRAM ZX-81. 

The latest version includes: SQUASH, INVADERS, 
COLUMBIA. SPLAT, INTEGRATION, BANK A/C. CREDIT 
CARD CALCULATOR AND LOTS MORE. 

Still amazing value at £6.96 the lot. 


SPECIAL OFFER TO ZX-81 OWNERS 


GAMAL is £8.00 only if you order either offer 


CONTROL TECHNOLOGY 

33 GloucMtar Rd, Gee Crow, Hyde, Cheshire SK14 5JG 
OBI 388 7558 


ZX AUTOCODER — Converts Basic to Machine 
Code Automatically 

You enter your Basic program and Autocoder prints oul the 


C* tec li - Big ideas for small computer - ell software 





: COMPUTER & VIDEO G 



ii2db-',z=y.z-w/\d,y.s--/.$+y.H,iFy.s>5&iG.c 

1130IF5-.SOG.C 

1 1 40P=Y*'-:S/2-H*< y.Z/3 )+512 

1158IFP<Y-HHiG.c 

1160M=0;R=!P;B»P!H 

1170G,ai80+38*<(«2W3)> 

1190!P=#4042414B!R;P!H=#4C7C7C4CiB 

1190!P=!P8,O>P!H=P!HS,O 

1200G.C 

1210!P=#404B4740!R.P!H=# 70707070! B 

1220!P=!P6.O;P!H=P!H8.O 

1230G.C 

1240 ! P=#436F5F43 1 ft; P ! H=B 

1250iP=!P$.O;P!H"P!H&O 

1260G.C 

1280tGQS.w 

1290xP.*12*10S10i IN. "WOULD YOU LIKE ANOTHER GAME"*G 

1300»L=*QjQ?1=13 

1310IF*Q="Y"G.u 

13201F*O="H" Q.v 

1330P.*L" HOT VALID, PLEASE REDO." 

1340F.I=1TO30.;WAIT.;N. 

1350G.X 

1360vP.»10"AU SHUCKS BYE" 

1370F.KTCH5J WAIT; WAITER. "E" J N. 

1380P.';E. 

1330uP.*10.IN."WITH PRESENT GRAVITY, THRUST.- ETC "*6 

1400«L=*Qi?<Q*n-13 

1410IF*Q="Y"G.* 

1420IF$Q="N"G.9 

1430P.*L" NOT VALID, PLEASE REDO."'jG.u 

1440qIFR.V.4>2G,P 

1450Y=Y-*A.R.'C4 

1460G.P 

1470iP.*12*10*I0" MOON - LANDER" 'S10 

1430P." THIS IS A MOON-LANDING"' 

1490P. "SIMULATION IN WHICH YOU PILOT"' 

1500P."THE LANDING CRAFT."' 

1510P." IN ORDER TO SURVIVE THE "' 

1520P. "LANDING YOU MUST LAND ON FLAT'" 

1530P. "GROUND WITH R VERTICAL VELOCITY"' 

1540P."(V.V.) OF LESS THAN 11 METRES"' 

1550P."PER SECOND. TO DO THIS YOU HAVE"' 

1560P."TH£ FOLLOWING CONTROLS'"' 

1370P. " ' SHIFT' -ACCELERATE LEFT. " ' 

15S0P." 'REPT' -ACCELERATE RIGHT."' 

1590P." 'CTRL' -ACCELERATE UPWARDS."' 

1600GOS.U 

1610P.»12(10" ON THE DISPLAY AS WELL AS 

1620P."THE VIDEO OF YOUR LANDING ARE"' 

1638P."YOUR INSTRUMENT READINGS -"' 

1640P. "VERTICAL VELOCITY-V. V. C-VE UP)/' 

1S50P. "HORIZONTAL VELOCITY-H.V. "' 

I660P."<+VE RIGHT). ALTITUDE-ALT, AND" 

I670P."FUEL-F."' 

1630P." ALL PARAMETERS ARE VARIABLE 1 

1690P."BY THE USER BUT NOTE - HIGHER"' 

1700P. "THRUSTS MEAN MORE FUEL IS USED.' 

1710GQS.wiR. 

1720u>P.S10"PRE3S 'SHIFT' TO CONTINUE." 

1730zIF?«B001>127G.Z 

1740R. 




m 



COMPUTER k VIDEO O 






Deep beneath the waves luiks a horribly beweaponed submarine wailing 
(or ils prey — a convoy ol cargo ships prelected by launches, last patrol 
boats and aircraft carriers. 

The aim is score Ihe highest number of paints in one minute. You have an 
unlimited supply ol missiles which are fired by pressing 0, Ii is pressed 
again before the first missile has reached its target it will selt-destmct and a 
second will lire Irom the sub. 

Bonus paints are awarded ioi accuracy. The closer to the centre ol the ship 
your missile lands the more points you score. 1 and P are used to move the 
sub left and right. 

The highest score for this program so far is 1100. Can you beat it? 

Notes on the program; SS=submarine; TSJcargo ship, E=2; CS=caniei. 
E-I; LA$=launch, E=3; SPS -speedboat, E=4. 

B: random number -I or I, which decides which direction TS AND C$ 
move. C: height ol the missile. It is used to stop the missile going over the 
scenery. D: random number, 1, 2 or 3, which decides the height of the ships 
up the screen and volume of sounds. E: changes for each ship and is used for 
scoring and printing of Ihe sinking ships. G: random number 1-10, which 
provides probability of ship appearing. I: gives ihe horizontal position of the 
missiles. J: used as a delay to create radar sound. 

.... : 
■I"! :!-T!-l ■ M, l-.il [nil 

m PRINT"3"s 

ii nFFFMP.-;-:-.'=riiT' :.;ii-mii- ,■ ■ ■ < i ni-'FM random HO. 

■ ■ . ■ . i i-i WH I'-i- .VOI . ! 50UM0 

15 REM** BACKGROUND ■+ + 



Mm ■■; 
3H PRINT"I 
35 FRUIT"; 
45 PRINT"! — .in U ■_" 

■..-i REM SUB 8 SHIPS 

la -.*-="■■ a ■ .••mm <sr ■ " »t=s 
26 t* = "uI * i ss-,-,. <ii mil mi ci; vgpesm 

... .-.-,- 'n , ^'fwiAKmiiH »;+■; war" 

40 C*=" 4-3^ ■I..— •■■■■■■■■! mis 
30 LR*=" S-r .=tcr» ISH .tllRHHir*.^ 
55, IFK=1THEN2065 



■ .-aa 



FAR KEYBOARD BUFFER 



99 " 



270 GOTC7ea 

?8S IFl |f "Hi'M IM.I 

2S5 IFC>BTHEN€5eiREM MOVE I 

.-■<. r,r,in|^OH:F:FM MOVE SHIPS 

,. »2 1-,-ilFi.in.M 

■ ■ ■ PRINT' SOfthfJU* 

-.-.ii POKE i " mi 

305 IFI-Fht (283 ■-■■" 




ti::i(F:-:T : ci..r ■ ■ ■ 



iGETfM e [Ffi*«"0"TH ■ ■ 






320 IFPEEK<283>-=1 




.940 GQTO280 




■ i.-i.-i REM M ■ 




see ift :eTHENT=i * 




51B IFT" I4TIIF MT 1 - 









ATT/ 



iPOl i ii- 



ie POKESO,250tM=!31H>7' + T :P0I- H-1 - ' 
40 REM MOVF MVi'MI F 

K i i ■ i BSO,0ifOKEM,32*M=M-; H -I ' I 

60 [FO15TMENO0 iGOTOIS 

;•! ..-■^■THFHFukFl'1- r 0, I iFOKEM . 93 l00 rO1000 

:::-: r.r|-.IIF. --Im::,:I 1,1 II-'. I ',|.n I l£ =M ;;-l = 'I +<£0«E5 

9 g D=FNRC3itG«FHR<:t0>>REM D-VOL. S HOT. 
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I THFNT. ■ 2 .=CisPF INI i -f :|-,MlM|i.u?i.-, 

■ ■ i-> iPRIHI TFH3< 14> r*<GOTO] 900 

see e-i -ri-ii huii- =■ « 



922 REM SINI INC 

■ irr.ruP'E.TEP-,. P-ui 

2tP0t FI 1 5- IE: .0 

...:.-.,,, .-., ,-i ir-i I 
590 REM MOVE SHIPS 
; 000 POKE 39-* I ;' . " 

1003 r- M i ilFJ= -!.ii- >0:POI E 6i ■'■ 

1803 G0SUB98* 

1005 oMEODTOiaae, 1058,1 110,1010 

1010 T- -1 >-T<4 >+l 

1S15 IFT > 4 ■ ■■ 16TH0 1 31 10 1 500 iO0T07©e 

1020 PRINTTHB.::T.::4>..-SP*:i. 1 r'Tu-.-iGe 

1058 t. ;■ ■, ■ 

1 855 I FT ■.' 2 >=- 1 ORT '.. 2. >= 3 STHFI IGOSI.IB I '500 s SOI n P00 

ITTBB' T .-,.-., »T*!GMTQ3fiO 
1090 T',1 ■=!'■ 1 >+B 

■ ■ i ■■■ tOF rCl)= I'.iHF NGQSUB1580 ITO700 

i [00 PRINTTB8<T< 1 i>C*i00T03aa 

■ ■ T -■ ■=: ■ — I 

i to IFT. ■; ■ .?iTHENGOSUB1500lQ '00 

i 130 PRINTT«B<T<3> )Lfl**GOTO300 

1500 PRINT" 

1505 PRINT" " |RETURN)REM 

i-. . 10900 iB0SUBl5B8 
1513 pp. i NT " JTJ" spc -■: t -:: f. ,■ :■ •• sr< ■ rm 
I'-.] r rem bonus FOiin;: 
1920 I F 1 - ■> ■ h i+3THENSC-SC+<T<E>' 
-.i" ->. r-T<E) >#10iOOTO '■■ ' 
■ i ■ PRINT' 

n 

2810 PRINT 

■ 
5030 PRINT 
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'H DERBVS. " 



ACK 



RUNS ON A VIC 20 IN 3-5K 
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HhMV EHOIVJBHVPS MS F'Cv: 



. I BL F 



i PRIN1 "S" I l"f : 



"?M ' 



BONE HINU.TI - ' 



■ 20 POINTS" 
- 40 POINTS" 



HEX I' 



. Full I 



' PRINl "3M CONTRClLSo" 

i PRIN r"S ' i ■ MOVES i EFT" 

i PRIHV'S 'P' - MOVES RIGHT" 

i FRINT"H 'O" - FIRES R MISE ILE" 

i PR1NT'*HHB RRESS R i EV ro I'ftl 

. POKE l ---:- 

> GETR*:IFR*= B "THEN2] ?0 

i GOTO10 
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e of Yahraee 



Lady Luck pres; 
popular dice gar-,. ■ 
but you make the call!-, _._. 
computer makes a worthy oppo- 

B *Foi those not familiar with 

Yahtsee, it mvOlw.fiv.di «M 
a good deal of skill and ]ud=je- 




luck. 
The 



pake 



type 



1 



Tbere is " y-~- -,* 

scorecaid tor each player with a 

bst ot things » be achieved <md 

scored. The player throws the 

ktive dice and decides which sec- 
lion oi the scoresheel that throw 
is dedicated lo. , 

The scoreshee'. is made up oi: 
-,nes, twos threes, lours, fa«". 
,Ue H .high,un.2. 3..1. 5 6) Q nd 
low tun. four oi a kind, three oi a 
kind, two poir. a full house, a 

Cu^are^reTio.niakmg a 
Yahtzee (iive-oi-a-kind) ana scor- 

ones-siyes. 

Soy the player throws 2. 2. 2. 6. 
S He then has the choice oi try- 
tamejA a kind, threes 
ftHand side of the 
or keeping the three 
-rolling the other two 
[ e ve a tour of a kind or 
Three throws is the 
,re he tills in his 

not successful in his 



mons. » W™ 
re any of Ihe 



strategy and the com- 
puSCplfl*" ° lail aame - ^ Ul 
there is plenty of scope for 
improvement and all tnai is 

through to 30140. or try adding 
iurther options to lines Mil*. 
7365; 730S; ™4fcgf , , h „ 

Yahtzee is Wrftte- - 
Video Genie but it wi 
TRS-80 and, as tkMt 

or POKE HeteWMlB. the 

should nerve little d 

adapting the grapS 
Other machines. ,-9 

trays; x<15) is use** 






human; 



H(151 Stores human sc 

CP(15i Stores e 

scorecard 

t(5) Is for storing throv 

!{3) U used for star 

throws by computer. 
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WE ARE NOW STOCKING THE 
APPLE II AT REDUCED PRICES 

UTOSTAP. 
EURO PL US 



xke^;^:;, 


*« MM. 


*A G ™ E " 


wT" 




H" : ' ■" 


^ 
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£299 « 





<* 



AUIUSIAHI ^^_M 



HITACHI GENIE I & 1 1 EXPANSION UNIT 

PROFESSIONAL WITH 32K RAM C199 •»« 

' MONITORS „„, lel PH1KT „ , n „» f «.c«p 

■9" - £429 £99.95) 

?" £199 £149 tv« 

TEAC 



ACORN ATOM 




LUXOR 14" COLOUR 
MONITOR FOR THE 
APPLE £295 ->" 



4K FLOATING POINT ROOM 



vi^MEMORV UPGRADES m 

COIOUR ENCODER E19.00 «»' V^ 16K 18 x 41161 £12.90 -»« !JJ 

4K Compukit IB x 2114) £12.90 vat JJ 
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JSP* 



TtDBWl 



An important pari of designing a 
program is deciding exaclly how 
' i represented and 






ised. 



5 data may be rep- 
resented and organised in many 
different ways, and a particular 
form will allow some operations 
to be performed more easily than 
others. 

For example, arithmetic of any 
kind is very difficult with Roman 
numerals, but much easier with 
modern positional notation, and 
in positional notation the choice 
of base makes □ difference to 
some operations. 

The simplest and best known 
example is the way in which we 
can multiply or divide by 10 in 
base 10 by shifting the digits left 
or right relative to the decimal 

operations give a multiplication 
or division by 2. 

A less familiar example is 
found in tests for divisibility. 
Some commonly used tests are 
that a number is divisible by 2 if 
its last digit is divisible by 2, 
divisible by 3 if the sum of its 
digits is divisible by 3, and divis- 
ible by 9 if the sum of its digits is 
divisible by 9. However, these 
tests rely on the number- being 
written in base 10 and wU] OO) 
Tily work if the number it 
(ten in any other base: for 
mple 9 in base 3 13 100 and 
e of the testa woikR in this 



:-,p.:«. 






characters. 

For many purposes it is 
necessary for the programm 



guages usually provide func- 
tions for converting from code to 
character and vice versa. 
In Basic the commonly used 




functions are ASC ("x") or CODE 
f x") which gives the code for the 
character x, and CHRSINI which 
gives the character correspond- 
ing to the code number N. 

In some machines the same 
code gives different results 
according to how it is used: for 
example, on the PET PRINT 
CHRS IH) and POKE S. N where S 
is a location on the screen, do 
not generally produce the same 
character. 

In programming it is always 
best to use methods that do not 
depend on special features of the 
machine, as this will make your 
programs easily transportable, 

The following program for 
converting numbers to hexa- 
decimal (base 16! demonstrates 
a I net hod that is often used for 
-clculating the character code 
'i -responding to the digits of a 
hexadecimal number, 
rc PRINT "DECIMAL NUMBER"; 
1 10 INPUT N 
200 LET Nl = N 
210 LET HS -"" 
221) LETQ = INT(N1/T6) 
230 LETD -Nl — I6*Q 
240 LET A = D + 48 
250 IF A > S7 THEN LET A = A + 
7 

260 LET HS = CHRS (Al + H$ 
270 fF Nl < 16 THEN GOTO 300 
280 LET Nl = Q 
290 GOTO 220 

300 PRINT N; "IN DECIMAL IS"; 
HS; "IN HEX" 
310 GOTO 100 



Lines 220 and 230 give D equal 
to the remainder after dividing 
Nl by 16; which is the value of 

decimal form. Lines 240 and 250 
give A equal to the ASCII code 
iorD. 

In the ASCII code the digits to 
9 are coded as the numbers 48 to 
57. and the letters A to Z are 
coded as 65 to 90; thus adding 46 
to D gives the correct ASCfl code 
if 0<=D<=9, but if 10<=D<= 15 
it is necessary to add another 7 
to get the ASCII code for a letter 
A to F. 



Tin? 



>thod 



depender 
specific ASCII codes, and while 
it will work on most home com- 
puters it will not work on all of 
them. The Sinciair machines, far 
example, do not use the ASCII 
codes. However, it is easy to 
convert the program so that it 
does not depend on the particu- 
lar code used to represent the 
characters. If we add; 

10 LET CS = "01234S6789ABC- 
DEF" 

240 LETHS = M1DSICS. D + l. 11 
+ HS 

and delete lines 250 and 260 the 
program will work on any 
machine with Microsoft Basic 
regardless of the character code 
used. It still will not work on a 
Sinclair ZX81 as Sinclair BASIC 
does not have the MIDS lunction. 
However, in Sinclair Basic line 
240 can be replaced by 
240 LET H$ = C$(DM) + HS 



"defining 

CODES 



What we are doing in the sec- 
ond method is, in effect, defining 
our own code so that the code 
used in the machine is irrelevant 
to the working of the program. 

In most applications we have 

for the data because the 
machine does not provide 
exactly what we want. 

As an example, consider the 
problems of representing play- 
ing cards in a program. Some 
home computers have graph 
symbols for the suits but others 
do not: in the latter case we can 



use the letters C.D.H.S. as easily 
remembered abbreviations. 

A card-playing program will 
have to accept cards input from 
the keyboard, perform various 
operations on the cards, and 
display cards on the screen, and 
these three phases may require 
entirely different representa- 
tions of the cards and hence 
require conversion between the 
different representations. 

For example a card may be 
typed in as CA. held as the 
number 14 for calculations con- 
cerning the play, and displayed 
on the screen as a picture of the 
Ace of Clubs. 

The programmer will have lit- 
tle choice in the input and output 
forms as these must be easily 
recognised by the user, but the 
internal form may be chosen in 
many ways differing in both rep- 
resentation and organisation. 

The choice of an internal form 
suitable for the operations that 
must be carried out can make a 
great difference to the ease or 
difficulty with which the pro- 
gram is designed and coded. 



8T0WNG 
CARDS 



One method of storing cards 
which simplifies many opera- 
tions is to use a string array in 
which the array elements are the 
input forms and the array in- 
dices are used either as numeric 
codes for the cards or as pointers 
to another array giving numeric 

For example, we could define 
a string array P$<52) with 

P*1)="CA", PW2)="C2" 

PS(13]="CK",P»2]= , 'DA" 

P»52)="SK". 

We can then use a simple 
routine to check that what the 
player has typed in is actually a 
valid card: 
100 INPUT C$ 
110 LET I = 1 

120 IF C$ = PRO THEN GOTO 
200 

130 LET 1=1 + 1 
140 IF K 53 THEN GOTO 120 
150 PRINT "NOT A VALID CARD, 
TRY AGAIN" 
160 GOTO 100 



If the program began by deal- 
ing the player's hand we must 
also check that the card he typed 
in was Included in the hand he 
was dealt. 

On exiting the above routine I 
points to the array element cor- 
responding to the card typed in, 
which with P$ as defined means 
that the cards are coded as 
CA = 1, C2=2. etc. 

This simple method of obtain- 
ing a numeric code may be all 
that is needed for some pur- 
poses. For example, to sort a 
hand we can simply sort the 
codes into ascending order and 
when we convert the codes to 
strings by looking up the PS 
array we will find all cards of the 
same suit together and in order 
from Ace fow to King high. 

Other orders can be catered for 
by defining PS differently. If we 
want the cards sorted into suits 
and in order from two low to Ace 
high we define P$(11="C2". 

P$(2]="C3" P$U2)="CK". 

P$(13)="CA", P$H4)="D2" ; ii 



we want the hand sorted with 
cards of the same rank together 
regardless of suit we define 
P$U)="CA", P$(2)="DA". 

PS(3)="HA". P$(4)="SA", 

P$(S)="C2",etc. 

fn many card games we will 
need to separate the suit and 
value of a card, and possibly 
perform some manipulations 
with the value. 

If we store the cards in an 
array such as PS the suit can be 
found easily as S$ = LEFTS 
(P$(I), 1) and a numeric code can 
be devised from this if neces- 

It is usually more complicated 
to deal with the rank or value of 
the cards: it is rare to find a card 
game that requires any opera- 
tion on the suits other than order- 
ing or testing for equality, and 
sometimes for colour. However, 
different card games require a 
wide range of operations to be 
carried out on the ranks or val- 
ues of the cards and there are 
frequently special cases. 



GAMES YOU CAN PLAY 



» look at a few games we 
i of the necessary 
and special 




Points are scored for cards fn 
sequence, with 10, J,Q,K enter- 
ing into sequences in that order, 
so it would appear that these 
cards can be given a value of 10, 
11, 12, 13 respectively. However, 
points are also scored for combi- 
nations of cards totalling 15 and 
in this case iO, J, Q and K all 
count as 10. Thus we need a 
different representation for I. Q, 
K according to what we are 



A run of five cards may have 
an Ace as the high card or the 
low card, but cannot have an 
Ace in the middle. Thus, A, 2, 3, 
4, 5 and 1G. J, O, K. A count as 
runs, but J. Q, K. A. 2 does not. 
However, elsewhere in the game 
Ace is at ways hfgh. Probabfy the 
easiest way of dealing with this 
anomaly is to include a special 
test for runs of the type A, 2, 3, 4, 



the highest total without going 
over 21, where 2 to 10 count as 
the spot value. J. Q, K count 10. 
and A may count as either 1 or 1 1 
as the player wishes. In evaluat- 
ing a hand it is necessary to 
allow for the two different values 
that may be assigned to an Ace. 



In the bidding the suits rank 
from low to high. Clubs. 
Diamonds, Hearts. Spades. No 
Trumps. In the play, however, 
there may be a trump suit, in 
which case a card of the trump 
suit ranks above cards of any 
other suit whenever it is played 
in a trick. To allow for this we 
need a valuation of the cards 
that may change from hand to 

Where we have a straightfor- 
ward ordering of the cards in a 
suit, whether from Ace low to 
King high as in Cribbage. or 
from two low to Ace high as in 
Bridge, it is possibie to calculate 
the rank of a card from its posi- 
tion in the PS array. 

For example, using the third 
definition of P$ above, LET R - 
INT( (1+3) /4) would give R the 
vafue f when I was 1, 2. 3 or 4 
(i.e.. for an Ace), 2 when I was 5. 
6, 7 or 8 (i.e., a Deuce), etc. 
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FULLER FD SYSTEM FOR ZX80/81-^ 

THE MOST VERSATILE SYSTEM FOR EXPANDING YOUR ZX 



STANDARD KEYBOARD AND CASE 



EXTENDED KEYBOARD AND CASE 



Keyboard Only Aval labl 
BuiltC24.95 
Kil£18.95( + P.P.80p) 



This splendid keyboard and case houses your ZX81 printed 
circuit board, which is simply screwed into place, the 
keyboard plugs into the ZX. You can now enter data with 
ease. The 40 key switch board is a custom unit not made up 
out of othBr manufacturers parts. The keytops are our own 
design and have the ZX Qwerty and functions foil printed 
onto them. Access to the user port, TV, MIC, and ear sockets 
are as per the ZX case. 
Built keyboard and case £36.7Dor£3O.70asakit plus £2.10 postage 

and packing. 

The case is designed to house not only the keyboard and ZX 
but also our motherboard, power supply, RAM cards Bnd 
two other boards, not necessarily of our manufacture. The 
injection moulded case measures 200 mm x 350 mm x 
60 mm and houses a 42 keyswitch board, the extra keys 
can be assigned to other functions. The case is supplied 
with a "Power On" LED. 

Built keyboard and case £39.95 or kit £33.95 plus £2.50 postage 
and packing. Motherboards £15.95 plus 80p postage and packing. 
16k RAM board £35.95. $4k RAM board £79.95. 




sler men BASIC p.ograrr 

Sinclair ZX 81 ROM 
Disassembly^ |L0GAN 

The definitive book for 
the programmerthal 
needs those 
answers about 
the Sinclair 
ZX 81 ROM. 
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sback s-* 
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Ihe ball around the pliyneld 
and noi know why lights are 
flashing or IT yuu've collected 




F^J 


Players bee a real challenge 
if thev step up tu one of Bally's 
latest pinhall creations called 


heir way back to their Iradl- 
onal haunts in puns and 
rcadrs. Plnball is back — 

Tighter and brasher than 

The video Doom almost 
•Iped out this dcniien of the 


gaSc rj,'| 




king out a 

M PINBALL 

Xe id n 


own store of balls for multiball 
play, getting no advantage 
from the skills or a previous 
player. 

The play centres around 
releasing captive balls. This is 


pins were bora 
,.n -II believe thai 
lalk! They challen 
H-r and even insu 

.-.ins a wide vo. 

Between Ih 


iSPl 


i»M> >>>• Medusa* 
he dedicated pin 


there are a 
nil player 


them with video games. P<ow 

there's a shift back lo plnball. 
One of the Hrsl machines 
Bally produced in their fight 
against the video games was 
cheekily called .Space Invader 
— and it produced sounds just 


before. There's always going tn 

he pinball." 

TARGETS ™\„, S! 
TO TEST HiX'^i 

your *s ' r 

sua ST* -"«• 


mallmum of four. 

These cm be release by 
shooting the right passaKeway 
when it is lit. 

The Centaur also ha* one 
other disconcerting feature — 
it plays Hseir. When no-one has 


But how did plnball bounce 
bark? Computer and Video 


like the video game or the same 

"Kids gel lo a certain level 
on a video machine. Say they 


what It regards as an 
unfriendly length or time il 
blasts out five balls and sends 




score 10.000 points every lime 
on their favourite machine. 
and ihey keep on scoring 

10.000 points. They gel so good 

that Ibev become bored with It. 

'■With plnball. no two games 

10.000 one game and an 

next time they play. They keep 
coming back to play again to 
beat the machine." 

He adds thai pinhall de- 
signers now concentrate on 
building more featum kvto 
machines to test Ihe skills or Ihe 


Experienced players like to 
see ingenuity used in the design 
or the machines. Mullihall fea- 
tures are a big favourite — but 
tests uf skill, in whatever form 
thev appear on the playlield. 
arc essential if a pinball is 
going lo be a winner. 

Players also like to gel clear 

bonus features and how they 
can gel them. On some 


playlield — just to gel a bll or 




nipper buttons are pressed 
oul — listing its skill features 


■.r~*=~^ 


colour coded lights flash m 
unison. 


%$0t 


machine soon lo be seen in Ihe 
arcades. Mm has a novel three 
level playfleW — with • mini- 


pin ball manufacturers and dis- 
tributors. There we talked to 
David Adams, managing direc- 
tor uf Bally's operation in this 
country. 


only released when targets are 
hit in the correct sequence, 
multi-level playnelds and skill 
shols which send the players' 
scores soaring. 

There are machines which 
send several balls rocketing 


« jHjyr i 


'•The video boom gave pin- 
ball a shot in the arm." Adams 
told us. "It encouraged the 
evolution or Ihe machines. 


keep him on his toes. 

With the voice, revamped 


years and il's incredible Ihe 
way Ihey have developed. The 

quality-wise and player-wise. 
"Three years back, arcade 


features these new pinball 
machines are in good shape lo 
give Ihe video games lough 
competition in the arcades. 
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ZX80andZX81 

ARCADE GAMES FROM QUICKSILVA 
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variable 

VALUES . ■ - 

There are many occasions when 
it is desirable to perform a calcu- 
lation in a program without 
immediately printing the result. 
It may be that the value pro- 
duced is only an intermediate 
value in some calculation, or, 
the value is to be stored for use 
later in the program — it would 
be wasteful to perform the calcu- 
lation more than once. 

The LET statement is used to 
allocate a value to a variable. 
The general format of the LET 
statement is 

<line no.> LET <vari- 
able> = <arith. expr. > 

The operation of the LET 
statement can be described as 
follows: the arithmetic expres- 
sion on the right of the "=" is 
evaluated; the resulting value is 
then assigned to the variable on 
the lelt of the " =". Assume that a 
program has three variables A. B 
and C. At some point in the 
execution ol the program A has 
the value 2, B has the value 5 
and C has the value 3.5. If the 

80 LET S = A + B + C 
then after this statement has 
been executed, the value of var- 
iable S will be 10.5 and the val- 
ues of A, B and Q will be 
unchanged. 

If the computer now encoun- 

90 LET A = A + 1 

then the following sequence of 

the computer first looks up the 
current value of A and finds "2". 
this value will be copied into the 
part of the computer that per- 
forms arithmetic: it then adds on 
"1" to get the value "3" for the 
arithmetic expression. On 
examination of the variable 
name on the leit of the "=*" it 
stores the value "3" for A — thus 
70 COMPUTER 8. VIDEO GAMES 




The statement: 
90 LET A = A + 1 
therefore means, increment the 
value of A by 1. 

Last month, I gave an example 
of a program to count the number 
of words with four letters that 
were typed in. In that program, I 
used □ statement similar to the 
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Another common use of the 
LET statement to update the 
value oi a variable, is the idea of 
maintaining a "running total" in 
a program. I will now look at an 
example of a program that uses 
this technique. 

A football team wants a program 
to calculate their average crowd 
attendance in a season of 40 
games. The outline of the prog- 
ram would be: 
running total = 
repeat 40 times 

input no. in crowd 

total + no. in crowd 

Jet average - running total/40 

In many versions oi Basic, the 
first line is not essential since all 
variables are assigned the value 
"0" initially. When a variable is 

total, a vital part of the logic of 
the program is that the variable 
should be initialised to "0" — it 



most versions of Basil 
cally perform the initialisation 
for us. Although the calculation 
of the average could be included 
in the Print statement, I shall put 
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10 REM CALCULATE AVERAGE 

20 REM CROWD ATTENDANCE 

30 FOR I = 1 TO 40 

40 INPUT N 

SO LETT =T +N 

60NEXTI 

70 LET A = TrtO 

80 PRINT "AVERAGE CROWD 

ATTENDANCE =";A 

90 END 



Even this simple program 
could be extended. One 
improvement would be the use of 
printing messages to tell the 
user what the format of the data 
typed in should be. Examples of 
this were introduced last month. 
Another improvement would be 
the inclusion of data checks. 

I am sure you are all well 
aware of how easy it is to make 
typing mistakes. A great prob- 
lem in computing is the detec- 
tion of such errors in the data. 
Some errors are very difficult to 
detect — for example, someone 
might type their age as "22" 
instead of "33" — however, 
others are easier to detect — for 
example. □ person typing their 
age as "322" lies outside the 
possible range of values. 

Let's assume in my previous 

crowd that the ground could hold 
is 20.000. Then the value of N 
should lie in the range to 
20,000. The section inside the 
FOR loop could be extended to 



40 INPUT N 
44 IFN<OTHEN54 
48 IFN>2O0O0THEN54 
I 50 LET T - T + N 



I 52 GOTO 60 

54 PRINT "ERROR — PLEASE 

RETYPE" 
| 56 GOTO 40 



A further check is thai N 
should be an integer value. This 
can be done using the function 
INT — INT(N) returns the integer 
part of N. 

If N has an integer value, then 
INT(N) will equal N. I can there- 
fore introduce one more state- 
ment in the loop: 
42 IFN<>INT(N)THEN54 

3 of brevi 
unable to include all tl 



USAGE 

1 have already used the func- 
tions INT and RND in the series. 
A number of commonly used 
functions are available in Basic 
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saves the programmer having to 
write his own programs (oi parts 
of programs! to evaluate such 
functions. The standard func- 
tions provided will often depend 
upon the power of the version of 



In the table, I have listed the 
most common standard func- 
tions and briefly described their 
use. As many of them 
mathematical. 1 can only sug- 
gest that you ignore those you 
don't understand! 

Wherever the function oper- 
ates on a value — enclosed i: 
brackets after the function nam 
— that value may be given as i 
constant, a variable or an expre- 
ssion. For example: 
INTI6 = RND + 1) 
LENrCAT"! 

Note that brackets are 
required after the function n 
on the Sinclair ZX81- 



STANDARD FUNCTIONS 



Description 
integer part 
absolute value 
the sign of a numbt 

natural logarithm 
exponential tunctio 
sine (radians} 
cosine (radians] 
arctangent 

length of string 



Example 
INT13.2) - 3 
ABS(-) =2 
SGNI -2) = -1 
SQH(4> = 2 
LOG(2) - 0.69315 
EXP(l) « 2.71828 
SINI0.51 - 0.47343 
COSI0.5I - 0.B7758 
ATN[1) = 0.7B540 

LENC'CAT") = 3 

RND = 0.217B73 



Don't 



= that 



ning your program won t make 
mistakes or deliberately try to 
sabotage your program! 

The IF statement tests whether 
a specified condition is true. So 
far, the conditions have been 
simple in that they only involved 
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complex conditions that involve 
a combination of simple condi- 
tions. This is particularly useful 
when testing that a value lies in 



a specified range. In my exam- 
ple, I had an error condition if 
either N was less than or N was 
greater than 200000. This 
required two IF statements — 
lines 44 and 48 of my program. It 
is possible to combine these into 
one IF statement: 

45 IF N <0 OR N >20000 THEN 54 

Thus, simple conditions can 
be combined using "OR" to form 
complex conditions. If any of the 
simple conditions are true, then 
the whole complex condition will 
be true and a jump will be made 

It is also possible to check that 
a number of conditions are all 
true by combining them ' with 
'AND' in a single IF ' " 
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system, or converting programs 
iron] one system to another, it is 
useful to have a summary of the 
main features of the version of 
Basic used. 

In each future issue. I will pro- 
vide a reference table for one 
particular system. The table will 
outline the main differences 
between standard Basic and the 
version used on that system. It is 
envisaged that most of the popu- 
lar systems will be included. 
Next month. I will start by look- 




TO SCROLL OR 
NOT SCROLL 



What 



way t< 



j display your adven- 
ture? Sooner or later in writing 
an adventure you must decide 
whether to use the conversa- 
tional scrolling technique or a 
whole screen approach. 

The disadvantage of scrolling 
becomes obvious when the 
player has to recall details ot his 
location, which can soon become 

machine reply is decided it may 
be screened with a PRINT state- 
ment, and the program looped 
back to the INPUT line. 

However. I prefer to clear the 
screen and redisplay the loca- 
tion details together with the 
machine's reply. In my opinion 
this gives a more polished 
appearance to the game, the 
player having more relevant 
displayed at any 



player's last command — if the 
computer's reply is a bit mystify- 
ing he can check what it was 
responding to. a typing error 

It the screen is cleared when 
INPUT is received, and PBINT 
statements executed as each 

played is available, the presen- 
tation will look very jerky, leav- 
ing the player in a state of 
nerves waiting tor the whole 
thing to crash! This can be 
avoided if all the replies are 
assigned to variables and only 

cleared. All these variables can 




- be s, 






ing a smooth change and giving 
the illusion ot speed, since the 
screen is never really blank. 

Using Ql$ for the reply, the 
lines 3000 to 3050 described last 



will i. 



line 



3030 LET Ql$ = 'IMPOSSIBLE' : 
GOTO 100 

Between lines 100 and 150 we 
will insert some IF statements 
later. Using OT$ and OW$ for 
the objects, display coding will 
look like this: 







ENTER THE 

Many Adventures are trying to more 
eats the lantasy role 
playing Dungeons a Oragons game 
winch originally spawned 

Helltire Warrior is an example ol 

the DSD Style — very different trom 

nguage lyoe oi game but 

The version I played »■> 
on cassette lor TRS-80 (Model I 

lor Pel, Video Genie and Apple 
machines, and on disc. The package 
is very impressive, and Includes 
in 'inns loi Ihe particu- 
lar machine, a command code 
prompt card, and a well produced 
and nicely illustrated booklet 
II b Background to the 
dungeons, monsters and treasures 
Alter loading the tirsl program on 

are given gold corns and assigned 
iress ol the attributes 



intelligence, intuition, strength, 
constitution, dexterity and ego. 

These all have a bearing on the 
outcome ot future actions. You are 
now invited to bid tor we 
armour which came ll 
shapes and sizes, and lor slaves and 

This turns into a real bartering 
session, wilh a very teal: : 

you Id oDIain what you need al the 
lowest possible price. II you oiler an 
insultingly low price, ihe chances 
are you will gel an equally Insulting 
reply! 

When lully equipped you are 
asked which level ol Ihe dungeon 
you wish to enter Data followed by a 
second program — The Dungeon 
Master — is 

rials heing preserved 
during this load. 

You ate now in Ihe din .■■ 
immediate environs being 
graphically alongside sui 



irifinue, WBUit 

1 latere en-route 
whilst collecting treasures. 
This is where familiar 

your treasures uack to ihe inn oerore 
Olias lire Dwarf catches you, they 
can be exchanged lor gold You can 
ttien input your latest experience 
level and attributes bac 
Innkeeper program. ICUJ 
again (awards another more difficult 

Altogether a very deep game, 
cleverly written 
Dungeon & Dra 
turers alike. 

Many thanks 



ae.awl 

I 



Make the most of your 
Sinclair ZX Computer... 

Sinclair ZX 
software 
on cassette. 

£3.— per cassette. 



Cassette l-Games 

}■,:> /.\sl.-.-iiiJy.X8l)wilJl8K 

BASIC ROM) 

ORBlT-yeur^aL-CL-rafr* 
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Cassette 5 -Junior 
Education: 9-11 -year- olds 

BASIC ROM) 

MAIMS- tests arithmetic with 
three levels of difficulty, and Rives 
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«-:th lull in 
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Ige the deadly danger? 
i-J.H. Conway's -Game of 



Cassette 4 -Games 

^.'/.Y,W:,W,'.Y-",vllA>f, 

/i.ivrw.ui' .;",;;<,;.■ fv.-MJ'..-. 
I.UN'ARIAVDINU onnpili 



AVKRAC iliS-whst^ ill l>.i vera kc 
heigh! ofyour class- The averse 
shoe size of your familv.' I~hc average' 
potket money ofyouifnends' The 



" The RAM pack simply plugs 

','-.,-."■; .•■'■':", I,. r/\IYr-..n.!l 



Vv'nLFPACK-yournaval 

The depth charges are aimed, hul 
musi he liri-dwiih precision. 

GOl-h-i-ha^yfiurhandicar- 

ihc strcnisih of your shots. 
Cassette 2-Junior 
Education: 7-U-ycar-olds 

/-v.- ZYW »■«* ItiK HAM paek 

CRASH -simple addition- with 
the added attraction ofa tar crash 

1 MLT.TIPLY-longrnulu- 

plicilim: with five levels of 
difficulty If the answer's wrong - 

TRAIN -mulupljt"il ionlo 
.i^onsuhc computer. The win 
train reaches the -.11 ir-i 

I-'RACnnNS-ltSL-ii.™ 



difficulty. Again, wroi 

are followed by an ei| 

DIVISION -with I 

difficulty. Mistakes ai 




mission You limv, 
ited strength. Can ) 



MAYDAY -in answers a JiMi 
call, voLiVe narrowed down the 
search area to J-H cuoic kilr.mel 
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Sinclair ZX81 Personal Conp 
the heart of a system 
that grows with you. 



1980 saw a genuine breakthrough - 
the Sinclair ZX80, world's first com- 
plete personal computer tor under 
£100. Not surprisingly, over 50,000 
were sold. 

In March 1981, the Sinclair lead 
increased dramatically. For just 
£69.95 the Sinclair ZX81 otters even 
more advanced facilities at an even 
lower price. Initially, even we were 
surprised by the demand -over 
50,000 in the first 3 months! 

Today, the SinclairZX81 is the 
heart ot a computer system. You can 
add 16-times more memory with the 
ZX BAM pack. TheZX Printeroffers 
an unbeatable combination of 
performance and price. And the ZX 
Software library is growing every day. 
Lower price: higher capability 
With the ZX81, its still very simple to 
teach yourself computing, but the 
ZX81 packs even greater working 
capability than the ZX80. 

It uses the same mi era -processor, 
but incorporates a new. more power- 
ful 8K BASIC ROM - the trained 
intelligence' of the computer. This 
chip works in decimals, handles logs 
and trig, allows you to plot graphs, 
and builds up animated displays. 

And the ZX81 incorporates other 
operation refinements - the facility 
to load and save named programs 




Kit: 
£49.' s 



Higher specification, lower price - 
how's it done? 

Quite simply, by design. The ZX80 
reduced the chips in a working 
computer from 40 or so. to 21. The 
ZX81 reduces the 21 to 4! 

The secret lies in a totally new 
master chip. Designed by Sinclair 
and custom-built in Britain, this 
unique chip replaces 18 chips from 
theZXSO! 
New, improved specification 

• Z80A micro -pro cesser - new 
faster version of the famous Z80 
chip, widely recognised as the best 
ever made. 

• Unique 'one-touch' key word 
entry: the ZX81 eliminates a great 
deal of tiresome typing. Key words 
(RUN. LIST. PRINT, etc.) have their 
own single-key entry 

• Unique syntax-check and report 
codes identify programming errors 
immediately. 

• Full range of mathematical and 
scientific functions accurate to eight 
decimal places. 

• Graph-drawing and animated- 
display facilities. 

• Multi-dimensional string and 
numerical arrays. 

• Up to 26 FOR/NEXT loops. 

• Randomise function - useful for 
games as well as serious applications. 

• Cassette LOAD and SAVE with 
named programs. 

• IK-byleRAM expandable to 16K 
bytes with Sinclair RAW pack. 

• Able to drive the new Sinclair 

• Advanced 4 -chip design:micro- 
processor, ROM. RAM. plus master 
chip - unique, custom-built chip 
replacing 18 ZX80 chips. 
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Built: 
£69.** 



Kit or built -it sup to you' 
You'll be surprised how easy the 
ZX81 kit is to build: just four chips to 
assemble (plus, of course the other 
discrete components) - a few hours 
work with a fine-tipped soldering iron 
And you may already have a suitable 
mains adaptor - 600 mA at 9 V DC 
nominal unregulated (supplied with 
built version). 

Kit and built versions come com- 
plete with all leads to connect to 
your TV (colour or black and white) 
and cassette recorder. 





16Kbyte RAM 
pack for massive 
add-on memory. 

Designed as a complete module lo 
fit your SinclairZX&O or ZX81, the 
BAM pack simply plugs into the 
existing expansion pott at the rear 
of the computerto multiply your 
data/program storage by 16! 

Use it for long and complex 
programs or as a personal database. 
Yet it costs as little as half the price 
of competitive additional memory. 

With the RAM pack, you can 
also run some of the more sophisti- 
cated ZX Software - the Business & 
Household management systems 
for example. 



Available now- 
the ZX Printer 
for only £49.^ 

Designed exclusively for use with 
the ZX81 (and ZX80 with 8K BASIC 
ROM), the printer offers full alpha- 
numerics and highly sophisticated 
graphics 

A special feature is COPY, which 
prints out exactly what is on the 
whole TV screen without the need 
for further inductions. 

How to order your ZX81 

BY PHONE - Access. Barclaycard or 
Trustcard holders can call 
01-200 0200 for personal attention 
24 hours a day, every day. 
BY FREEPOST - use the no-stamp- 
needed coupon below. You can pay 



At last you can have a hard copy 
of your program listings -particularly 
useful when writing or editing 
programs. 

And of course you can print out 
your results for permanent records 
or sending to a friend. 

Printing speed is 50 characters 
per second, with 32 characters per 
line and 9 lines per vertical inch 

TheZX Printer connects to the rear 
of your computer - using a stackable 
connectorsoyoucanplugina RAM 
pack as well. A roll of paper (65 ft 
long x 4 in wide) is supplied, along 
with full instructions. 

by cheque, postal order, Access, 
Barclaycard or Trustcard. 
EITHER WAY - please allow up to 
28 days for delivery. And there's a 
14-day money-back option. We want 
you to be satisfied beyond doubt - 
andwehaveno doubt that you will be 
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ase tick II you require a VAT receipt TOTAL £_ 

lose a ctieque/ postal order payable to Sinclair Research Ltd. lor £ 
16 charge lo my Access/ Barclaycard/Trustcard account no 
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SOLAR 



A MISSION TO WARP 
YOUR MINDe 





system 


caused you headaches 


followed by Gelaiian types which 


STRATEGY 


The display is nice, showing 




towards your ship. 
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since green meenies and winged 


more like a member of the fish 










This battle for control of a solar 












Each time you successfully 


Your five ships are lined up on 


reactions and a fast finger on the 


number of K/mti ships in each 




the right hand side of the screen, 












of Torps, and other vital items. 


attacks. 


engines start to rev up 








Sheer compulsion apart, the 






ped with Delta class lasers to 


game boasts imaginative 


Kiintis-de pending on your point 






graphics and sound effects. 


ot view 1 is a difficult game to 


enioyad but it is tedious in the 




Because of the proliferation of 






firing too many missiles. 






Recommended to all commit- 


Also at your disposal is a hyper 






ted space war enthusiasts with 




ships after notching up 50,000 








points. 100 000 paints 




Galactic Attack runs on a 48K 








Apple under OQS 33 or Pascal, 




£19.95 on Threshold for your 


Kiinti ships. You also control 






Apple II (4 SKI Richmond based 


your Torps and Phasers from the 


Woodland Software. 


The first onslaught of aliens 


S.B.D. Software is the supplier. 
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10 arrow keys end the space 
r. Markings, a third of the way 



you are allowed up H 



(knocking over all ID pins with 
one or two balls respectively! at 
the end of the lane, to the left of 
the pins. To the right of the p ns 



AMAZING JOURNEY 
THROUGH PREHISTORY 



ly to be enveloped in a gre' 
st which transported me had 
o the era of that mightiest n 
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ok suitably frig li- 
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as you pres 




5, 7 or 




walk forwi 




turn th 


















it twice. 
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ust graphi- 



e game has "»■ 
d effect of sound availahis 
through an amplifier. 
As usual the Tandy gnpNca 



pmq-jn, though. 

The rlay can be speeded ur. 
siownl down if you alter 
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Micro-Gen 



JOYSTICKS fortheZX81 as seen at the zx microfair 



• THE MOST EXCmMG DLVfcl OPMENT EVER FOR THE ZX81 * TURNS YOUR ZX81 INTO A TRUE PROGRAMM- 
ABLE GAMES MACHINE * FREE YOURSELF OF THAT DEAD. UNRESPONSIVE KEYBOARD * PLAY INTERAC- 
TIVE GAMES WITH IMMEDIATE RESPONSE ' CONTROLLER BOARD FITS INBETWEEN THE RAM PACK AND THE 
ZX81 (NO SKILL IS REQUIRED TO MAKE THIS CONNECTION AND IT ACTUALLY IMPROVES THE STABILITY OF 
THE RAM PACK) • UP TO 2 JOYSTICKS MAY BE ATTACHED TO THE CONTROLLER BOARD SO ALLOWING 2 
PLAYERS TO PLAY GAMES AGAINST ONE ANOTHER " THIS ADD-ON EXTENDS THE CAPABILITY OF THE 
MACHINE — IMAGINE THE TREMENDOUS VARIETY OF GAMES THAT NOW BECOME POSSIBLE ' DETAILS 
SUPPLIED ON HOW TO USE THE JOYSTICK IN YOUR OWN PROGRAMMES 



ii £4.50 ■ 40p p&p 



ZX81 CHESS 



5) ZX Space liwaders * Space Maze £6 95 * 40p p&p ZX 

ZX NEW YORK 



VoxBox 

the product that speaks for itsetP. 

Speech adds a new dimension to computing 

and Ihe Mulek VoxBox. unlike must other systems , 

gives the capability ii> gcneiatc unlimited ™ abulary 

speech from vour computer. The unit is easily 

programmed^ ,i parallel..! ■.■■ri.il poll and a 

version is available 1 1 >i mosl popular computers. The 

principle ot phoneme -\ nt lie;. is is used and, 

because phonemes .ire the "building blocks of 

speci h", all English words and a large number ol 

foreign language nirnpnnmi. may he easily 

constructed. 
An increasing range ol software is available to 
enable quick and easy sentence ^instruction 

inbuilt power supply and connectors for your 

computer. 
Versions range from £.65 for connection lo PET, 
Apple. TRS-aU. Video Genu-, OSI UK 101 . VIC and 

Acorn with no hidden extras i.ir i onne. ting leads. 
lreedemonsiraiion.intv.au and excellent 



Listen before you buy 

lonestly say the quality is nearly as good a? 
speech, so why not call us alter 6pm and 
uour computer talking through VoxBox. 
y ptace a credit card order or a request for 



further intormat 

Mutek 



sage. 
I, Box, ' 
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The Largest Selection 
of Games in the world 

including 



VIDEO 

22 OXFORD STREET LONDON W.1 

439 OXFORD ST. W.1. 

(opposite SelfriOgesI 

128 CHARING CROSS ROAD. W.C.2 

184 REGENT STREET, LONDON W 1 



IMAGES ON 
AN APPLE 



lacillti 



resolution graphics 
[ the Apple can be 
used to create and manipulate 
shapes. This can be done on any 

However, on the Apple, shapes 
can be represented and stoied in 
a special way so that they may 
be drawn, erased and trans- 
formed more quickly than is 
possible with other micros. Ani- 

images can be achieved much 
more realistically and impres- 
sively on the Apple than on any 
other machine. 
The way in which 



■ be ; 



when i 
rather 



the 






Apple appears 

at first, but in tact n is no more 

difficult than any other way of 




tepresenting and stori 
image and is soon mastered. 

If you want to achieve realist 
animation, the effects that tl 
Apple can give are amazing. 1 



use the special features. 

The facilities needed by a 
programmer to create graphic 
effects are all available, and the 
user who wants to do so can 
create his own graphics system.' 

The first diagram shows how a 
shape is represented, so that it 
can be stored and the special 
Applesoft commands can then 
be used to draw and transform it. 

The simple bat shape shown 
in (a) is decomposed into simple 
vectors which all have the same 
length but which point north, 
south, east or west, as in (bl. The 

shape are then 
"unwrapped" 
as in (cl and 
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interested in creating graphics 
than in looking at them, you may 
feel that the Apple makes it too 
easy by doing ail the interesting 
work, but then you don't have to 




and the order 
i which the vectors 
are coded and written down is 
shown in (e). The coded farm of 
the shape is lo be stored in 
eight-bit memory locations. 
Since the code for each vector 
has three binary digits, two 
codes can be stored in each loca- 
tion while the remaining pair of 
binary digits in each location are 
both zeros as shown in (e>. The 
resulting table of binary digits is 



givoi 



s (f). 






n (g! this table has been trans- 
ted to hexadecimal and given 
and an end marker, 
the shape table which 
epresents the bat shape. 

The shape table can be loaded 
nto any convenient part of the 
nemory where it will not be 
and the address at 
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DRAW 1 AT X, Y draws shape 
in the shape table 






■en lot 



column X and row Y. XDRAW 1 
AT X, Y similarly erases a shape. 
ROT = N causes a shape to be 
rotated clockwise according to 
the value oi N. N = O gives no 
rotation, while N = 16 gives a 
rotation of 90 degrees. In this 
way, N gives the rotation in units 
ot approximately six degrees. 
SCALE = M ci 



wigi- 



1 gives reproduction at 
nal size; M - 2 doubles tne size 
by doubling the length of each 
vector in the shape. The maxi- 
mum value for M is 255. 

With these commands, anima- 
tion can be achieved by 
repeatedly establishing a posi- 
tion, drawing the shape and 
then erasing it. 

Figure two was produced by the 
program: 

10 HGR : HGOLOR = 3 
30 FOR 1 = I TO 3 
30 X = SO* 1 : Y = 100 
40 DRAW I AT X Y 
50 NEXT I 

Figure 3 resulted from: 
10 HGR : HCOLOR - 3 
20 ROT = : SCALE = 24 
30 FOR I = 1 TO 3 
40 X = SO* I: Y = 70 - 15* I 
SO DRAW 1 AT X, Y 
60 ROT = 64-3#i ; SCALE - 
24-4*1 
70 NEXT 1 

I Gary Marshall 



SOS Missile Command Moltrhead Destructors destroyed 
city SOS Missile Command Cluster Mines sighted 

SOS Missile Command Plasma Projectile assault SOS 
Missile Command Satellite Bombs in range SOS Missile 
Command Meyon Annihilator destroyed turther city. SOS 
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Together, Mike Chalk and Kansas 
bring you not-just another Arcade game 
...an EXPERIENCE! 






£liin( at but, > vcrj. vi 
Vcrv sprol^ular ex|tln*ior 




ONLY from Kansas— £9.50 



a£m Sas _SH 

w ^* Kansas Cilv Systems. Unit 



Kansas City Systems, Unit 3. Sutton Springs Wood, Chesterfield. S44 5XF. Tel. 0246 850357 



ARE YOU LOST IN THE WORLD 
OF ELECTRONICS?. 





THEN THE NEW STYLE 

HOBBY ELECTRONICS 

CAN SHOW THE WAYI 



April issue out 
NOW! 



Price only 70p 
BUY YOUR COPY TODAY 
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i eurocard is a versatile aid to 
those of you building your own 
circuits. Unlike other types of 

designed especially for the use 
of chips — but it can also be 
used tor discrete components. 

The eurocard comes in various 
sizes and designs depending on 
the supplier and the use to which 
it is to be put. Some types allow 
lot an edge connector and others 
for rack mounting. The most 
commonly used by hobbyists just 
has a double row of holes at 
each end of the board to allow 
pins to be inserted and wired to. 

The tracks, which run on both 
sides of the board, are designed 
to accept chip holders of any 
standard size. You should be 
prepared, however, to buy 
special wire-wrap holders if you 
are using chips with more than 
20 pins, as these will take up all 
of the solder pads on some o) the 
boards. It is possible, in this 

pins of the holder to make con- 
nections on the underside of the 
board, but this is not recom- 
mended. 

Most boards have a pair of 
power lines which are placed 
conveniently across the top and 
bottom of the card where the 
chips are designed to go. By a 
single short link to the chip the 
necessity of individual wiring is 

though to make these connec- 
tions to each chip first as it is 
possible to mistake later wiring 
for these. 

eurocards for a prototype circuit I 
lay it out in an orderly manner 
with chips evenly spaced across 
the board making it easy to see 
where I have already wired 
connections. 



method of wirin 

be by soldering single- 

or mu It i -stranded, insulated 

conductor or by wire-wrapping 

using the special cable. 

In the case of high density 
boards the most satisfactory 
means of making 



This 






how- 









vrap, 



and s 



it is the only practicable 
method. The idea behind this 
process is that with extended 
pins on the chip holders the 



3 of a hand tool, to 



which previously had to be saving space and money. 



There are. as I said, two slightly 
different methods of wire- 
wrapping. The first, and easier, 
is to take a very light gauge 
insulated wire, strip it and wind 
it around the base of the pin. Do 
not wind over the top of ( 



soldered i 



Ithough the 






have 






unwrap it if you have gone 
wrong. Even so you should wind 
the wire around a minimum of 
three times, so that if there are 
more than two connections to be 
made on the same pin there is 
enough space left. 

There is a tool specifically 
designed loi this purpose, look- 
ing very much like an inverted 
needle. There are, however, a 
number of different models so try 
? picking c 



UbI 



>ol 



board which 
into a very restricted space but 
may. nonetheless, have a large 
number of chips of various sizes. 
For a low density card the 



work ol an often dil 
ficult job! The battery operated 
tool cuts the job time in half — if 
you know how to use it correctly. 
The idea is to wrap an insu- 
lated wire around the pin at a 
very high speed but low torque. 
The square edges of the pin cut 
through the insulation and a 
cold forged weld is formed. This 



r great improvei 



I on the 



iber of times you ci 
the join to remake it is limited. 

As with the other methods, the 
first connections made should be 
the power lines. You can then be 
sure that it is a chip that has 
gone down and not Just lack of 

It is a good idea to loom the 
power lines, as it is with data or 
address lines. That is to say, a 
single is taken from the power 
point on the card to the tirst pin, 
terminated, and then from that 
pin to the next, and so on and so 
forth across the board. Beware of 
over- loading the conductor if you 
are using too many chips, or 
high-powered ones. 

Designing your own circuits, 
building them and getting them 
to work can be very rewarding, 
but unless you have an idea ol 
how to go about it you can be 
stumped very easily. By choos- 
ing the right method you can cut 
out a large amount of the hassle 
involved- Experience will tell 
you which way is best. 

g l 1 l | i:'.rl..nJ I 



Prictlcit Computing $nd Your Computer pnt*nt . . . 



(gmputer 

f-air s 



Personal computers 
Horn computing 
Small business systems 



April 23-25, 1982 
Earls Court, 
London 

Friday & Saturday: 10am - 6pm 
Sunday: 10am-5pm 

Admission £2.00 adults 

£1 .00 children under 1 6. 



At The Computer Fair you can see and compare an enormous 

range of personal and home computers. Find out what they can do 

and which one would suit you best. Talk to the experts and discover 

for yourself how much - or how little - you need to spend. Choose 

from an amazing abundance of software programs and packages. 

cassette units, VDU terminals and scores of computer games. 

Swap your views and know-how with hundreds of other home 
computer enthusiasts - and find out a whole lot more from 
computer professionals. 



Plus - The Micro Mouse 
Contest. 
Come and watch the 
incredible ingenuity of 
computer controlled 
,: "mice" and how they find 
■' their way (or not!) to the 
centre of a maze. The 
knockout heats and the 
Euromicro British Final 
can all be seen at The 
Computer Fair! 

Bring the whole family - 

don't miss this 

opportunity of bringing 

computers into your 

everyday life. 



Bringing computers 
to everyday life 





They decided to lay low for a 
while and hide in a wood. In the 
middle of the night one greedy 
thief woke up and decided to 
take his share of the looi. 

He divided the bags into four 
equal piles and found he had 
one bag left over. So he took this 
spare bag and one of the piles 
and hid them away for himself. 

Each thief in turn awoke and 
decided to take his share — not 
knowing some had already been 
taken — and each in turn found 
one spare bag, which they also 
kept, when dividing into four 



In the morning they all awoke 
and divided the loot into four 
equal piles. This time it went 
exactly. Nobody commented on 
the diminished piles because 
they were all guilty. 

They all then went their 
separate ways picking up their 
hidden loot on the way. When 
the last man to awake in the 
night counted his loot he found 
he had a multiple of 10 bags. 

number of bags they could have 
stolen? 

David Simmons, of Colborne 
Way, Worcester Park, Surrey 
and Mrs M. Dickson from Grove 
Avenue. South Kirkby are this 
month's champagne winners. 
Answers to March problems on 




15. Energetic 
ol tail less mi 

16. Programmed literature? (1, 5, 5 

19. White power leaders in office 
computer equipment (2i 

20. Personal assertion in middle ol 
lime (2 1 

Z2, Stray labs contused laser output 

(3, Si 

24. Devoted as a slave peripheral |9i 

26. Computers kit containing slalom 
equipment (3i 

27. Bridge player in a stew <4i 
26. Treasonable output |8i 

DOWN 
2 Odds or their opposite (5i 

3. SIN (Xi*SIN(Xi -COS |X)**2 
(3 1 

4. £51 on the palace display (6, 7i 
6. Charge on logical alternative 

constellation (Si 



7. Northern genie mixed up the driv- 
ing lorce i. 6 

8. Noisy plugs |4i 

12. Bat round print position (3 

13. Ate up the anticipated advent (3i 

15. Programming language on the 
back oi the disk (2i 

16. Allied Press paper contents (2 

17. Way amongst the deviations (3) 
13. Print measures in the dodgem 
slots [3 ) 

19. Restricted graphical view ol a 
bawl on a squall (6 
21 Civil servant surrounds poetry 
such as ASCII and EBCIDC 15] 

22. HaveacareaboutaGrandPrix(4i 

23. To know the reward from a truit 
machine (Si 

25. Pixel lady (3 



SUPERMARKET 




Ring: 0373: 

""*830563 • 

VIDEO CLUB 

I DREWSTEAD RD.,| 
' LONDON S.W.16 
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APPLE The Apple ha; 
for bath business an. 

cations. The machine 
capacity tanging ftor 



obtainable from Apple Compute 
meily Micrnsense which is hasE 
Hempstead. Hertfordshire. 



n Ingersoll for £325 ai 



BBC MICRO COMPUTER The 
adopted by the BBC to sell in ci 
with iis forthcoming series isbas 



Gloucestershire. The ' 



an initial IK memory up to 48K RAM The 
Microtan 65 costs £7935 tor the IK kit. or 
£90 BS assembled from the Ely based firm 



business and games The Nascom 2 is ft- 
more powerful of the two with SK RAM an 
with a Basic interpreter 

It can be bong 1 " in kit form and off tr 
shelf complete. The kit is E12B for tK RAI 
and £140 for the finished IK product. £2; 






NEWBRAIN This is a i 
bftctot fur!<RAMyc 






OHM) SCIENTIFIC Ohio Sclent 
makes the SuparboarrJ which is 

starts at 4K RAM and is eipandal 
if you buy the addon board 

Other machines in this family in 
Challenger t and 4. These ate e: 






iB cheapest of tl 



PET Made by Commodore Business 
Machines the Pet ranges from 8K RAM to 
32K RAM it is used mostly by small 
'a I applications but has 



9 hefty hobbyist follow 

pice ot £460 Compatil 
■ .,.■•■ tn- the Pet, In 
cassettes for loading ta 



Wflh ■ 






I Sharp's memory 




SINCLAIR There 



ib two types of Sinclair's 

variable [or undet £100 

Bally b rough! the microcomputer 

noma. The machines are ideal for 



no longer in production. The ZX81 sells for 
£49.95 tor IK in kit form or £6995 ready 
assembled The 16K RAM packs costs 
£49.95. 

SORCERER The Enidy Sorcerer is a home 
computer with a sizeable games following 
but it is one of the more expensive o! the 
microcomputers costing upwards of £749. 
Mem ory amount ranges from 4BK to 56K 
end there is a plug-in ROM peck for extra 
capacity. Disc drives and visual display unu 
are an addrtionel cost. Sorcerers can be 
obtained from a Cornish firm. Lrveport of St 

TANDY TRS-W Tandy's TRS-80 Model I is a 

is well-suoolied with software for both 



TI-99/M This computer ha: 
re-launched by Texas Instruments It col 
sists of a separate keyboard with graphu 
facilities in lull colour and now plugs in to 

from Texas Instruments is mostly busine: 

introduced a bundle nf games to run on tl 
compulor. It has I6K RAM and uses tape 
discs or plug-in games cartridges. You a 
buy one of these from Bedford-based T 
for £299 ot from your local dealers. 

VIC-20 The VIC is the much-publicised bat 
of the range of microcomputers from Con 
modore of Slough. At £185 it is one of th 
cheapest. Deliveries to dealers have ju: 



VIOEO GENIE The Genie is 
E.A.CA and is a popular games r 

is compatible with the Tandy TRS 



memory. The Model I is the ch 
the Tandy range 

The Model 1 costs £459 b 
complete with a monitor to use a 
and s cassette. The Model III is an integral 
unit made up of a keyboard. 12" screen and 
two slots for B" discs. It costs from £499 

TANDY IRS-BO COLOUR COMPUTER 

Tandy's latest addition to its range of 
compute is is the Emended Basic Micro 
Coloor Computer [or TRS-80 Colour Compu- 



and games users and Tandy has bought out 
a variety of instant loading games program 
packages for the machine. 
Joysticks needed to play some of the 



of Matlock in Derbysh 
GENIE 1 The replacemi 



form or ready built with mi 



CASSETTE TWO 



II. LASER BASES 



PENNY SHOOT. GUN COMMA NO 



■_J. » J- »L»IP J l .H i H.M.. t lll 



Can of Worms £3 

© lov£&©earh[ £5 
@' C 'HeWibie" Ki £5 



DO YOU PLAY 
TV GAMES? 
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ZX81 1SR RAM cassettes 


GAMES OF SKILL & TACTICS 












JUSTIFY THAT BUSINESS EXPENSE 
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ZX81 GAMES 



LOW COST SOFTWARE 
(ABSOLUTELY NO RUBBISH) 
GAMESTAPE 1. lor 1K. only E3.95 
rO Games ind. Asteroids, UFO, etc 
GAMESTAPE 2, lor 16K. only £4.95 

Starfiqhter, Pv ram id. Artist. 

GAMESTAPE 3 for l&K. only £5.95 

CslacomBs... A Graphics 

GAMESTAPE 4. for 16K. only ES.95 



Chequa/P 0.1 to 
J.K. GREYE SOFTWARE. Oept CVG, 
IS PAHK ST.. BATH. AVON BA1 HE. 
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r of treasures oi 



by a 



and m 



giving i 



I (data ( 



the computer 
player) encounters a 
variety of hazards often taking the 
form of dangerous monsters, wizards 
and animals. Some adventure games 
are so complex that they take weeks 
or months, to solve. 
ALGORITHM A prncBss or set of rules 
to carry out a task or solve e 
mathematical problem. 
ARRAY A series of it 
information) arranged to 
ingful pattern. 
ARROW KEYS The keys on a computer 
keyboard marked with arrows. Used 
for moving the cursor across, or up and 
down the V.D.U. screen, 
ASSEMBLY LANGUAGE A language 
built up with memory codes designed 
to make programming easier. 
BUG A slang term given to a mistake in 
a computer program which prevents it 
from working. It can also refer to a 
mechanical, electrical or electronic 
defect in a computer. 
BYTE A term to measure a number of 
Bits (Binary digiTS), usually eight bits 



DISC A magnetic storage device. It can 
be either a hard or floppy disc. Hard 
discs can usually store more informa- 

with mainframe computers. 

DISC DRIVE A unit which is connected 

to the computer, used for loading the 

information stored on discs into the 

computer, 

DISC STORAGE The method of storing 

information on discs as opposed to 



c component. 



a byte. 
CAPACITOR An 

CHARACTER STRING A sequence of 
characters in a row. 
CHIP A tiny piece of silicon which 
holds all the components that make up 
a microprocessor. 

COMMAND In writing programs this 
word refers to an instruction word 
which specifies an operation which the 
computer must perform, 
COMPUTER LANGUAGE Languages 
are used to make the computer per- 
form operations. They consist of 
instructions or commends. There are 
different types of language for carrying 
out different tasks. 

CONVERSATIONAL SCROLLING Data 
displayed on the screen, involving 
step-by-step communication between 
the user and the computer. 
DEDICATED CHIP A chip (micro- 
processor) which has heen specially 
programmed to perform a single or 
special group of applications, e.g. 
computer games. ROMs are usually 
the means by which dedicated chips 
are developed. 



EUROCARD A type of printed circuit 
board suited to circuits with a large 
number of chips. 
FLOATING POINT This is a notation 



FUNCTION A special purpose or 
characteristic action. 
GRAPHICS The name given to pictorial 
representation of data. 
HARDWARE The general term given to 
all pieces of electronic and mechanical 
devices which make up a computer 
system, i.e. the actual machines, 
HIGH RESOLUTION GRAPHICS A 
method of using Basic commands to 
move a drawing head to any position 
on the screen and drawing a line 
between two specified points. This 
facility is available on several makes of 
microcomputer. These graphics can be 
recreated in greater detail and to a 
higher degree of accuracy. 
INPUT Information (data) fed into a 

INTEGER A number which does not 
contain a decimal point, i.e. a whole 
number, 

INTERACTIVE A word used to describe 
a system which is capable of real-time 
man-machine communications. 
K Abbreviation for kilobyte. 
KILOBYTE A measurement of memory 
capacity. 1024 bytes of memory. So 8K 
is equivalent to B192 bytes. 
LANGUAGE See "Computer Lan- 
guage". 

LCD. (Liquid Crystal Display) A dis- 
play containing liquid crystals which 
light up when electricity touches 
them. Used in calculators and watches. 
LE.D. (Light Emmilting Diode! Pro- 
vides a simple display and consists of 
an electron tube which lights up when 
electricity is passed through it. Used 




LOAD Pulling information from auxili- 
ary storage into internal storage of a 
computer. It can ba either a complete 
program or any data. When you load a 
program you put thB contents of the 
program into the computer's memory 
from storage either on a disc or a 
cassette. 

LOOP A Basic fonciion referring to the 
repeated execution of a series of 
instructions for a hied number of 

MACHINE CODE The term used to 
refer to symbols or nun.oers assigned 
to parts of a machine 
MAINFRAME COMPUTER The |argon 
work used to describe a very large 
computer. 

MEMORY A cov.ce which information 
— data — can be copied into, stored, 
and later obtained from 
MICROCOMPUTER A tiny computer las 
the name suggests) consisting of 
hardware anc software The mam pro- 
cessing blocks are made of semicon 
ductor integrated circuits 
MINICOMPUTER This -i e computer 
which offers memory ranging from 4K 
to 64K and are cnaiactnnsed by giving 
a higher parfurmance than microcom- 
puters or programmable calculators 
MONOCHROME COMPUTER OISPLAY 
A display screen used in a computer 

black and white only. 
NUMBER CRUNCHING The operation 
in computing which carries out the 
anihmetic and logical processes which 
intcrma'i;i'i has to go through 
NUMERIC KEYPAD This is a section of 
the keyboard consisting of a small 
number of keys. They differ from 
alpnanumenc keys because the num- 
eral, decimal point, and enter keys 
transmit unique escape sequences. 
OUTPUT Data which is emitted from a 
computer system, either on the screen 
or m printout form. 
PEEK A statement used in Basic which 
allows you to read the contents of a 



which you can load 
programs end data to and from. 
RANDOMISE A Basic command refer- 
ring to the procedure for making num- 



REAL TIME This is on-th 
ing when the operatio 
during the time en e 



ROUTING Is the method of calling up 
on screen information in Prestel. On 
the back of each Prestel page is infor- 
mation in the form of lists of numbers 
which the computer searches to find 
the number of the page the user wants 
to move to next. 

ROUTINE A set of coded computer 
instructions used for a particular func- 
tion in a program. 

SOFTWARE Another name for compu- 
ter programs It can also refer to com 
outer documenietion 
STATEMENT an instruction in a com- 
puter program 

STRING A connected sequence o> 
characters, words or other elements 
usually symbul-sed with Uie dollar 
sign 

SYNTAX The name used to refer 10 
sentence structure rules o* program- 
ming language 

VALUE The numerical quantity of a 
date element, and is the number 
assigned to a variable 
VARIABLE A symbol whose numenc 
value can be changed at all times It is 
used when writing programs. 
V.D.U. (Visual Display Unit) A unit 
which is capable of showing data. They 
look like 



POKE An ii 
versions of Basic allowing you to store 
integers in a specific place in memory. 
R.A.M. (Random Access Memoryl This 
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Quality Software 

2X81 - 

20 



VIC 20 : VIC 20 



ZX81 16K SOFTWARE 



J. O'Connor, 5 Tennison Close, 
Bolton-Le-Sands. Lancaster. 
Tel: I0524) 822648 
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WE ARE ONLY 30 MINUTES 

FROM LONDON AND ONLY A 

FEW MINUTES FROM YOUR 

POST BOX. 

SO WHY NOT TRY OUR MAIL ORDER 
SERVICE FOR ACORN ATOMS, VIC 20s, 
ATARI 400 and 800. COMING SOON 
BBC MICRO. 

Send large S.A.E. for details or phone 
Romford 752862 or 60725. 

Access and Barclaycard accepted. 



Computers Jor JSlll 

Romford Computer Shop 
72 North Street, Romford, Essex. 



WOODLAND 
SOFTWARE 









WOODLAND SOfTWARC 




The best 

enhancement yet 

for the ZX enthusiast 

- for just £9! 

you make the right choice. There will be exclusive pre 
release snippets on products which are about to hit the 
market. Our aim is to make Sinclair User invaluable and 
we will chronicle applications which are ol special interest. 
For example, in the first issue we will look at 
business applications and we visii a school where the 
pupils are having the lime of their lives using their 
Sinclairs. Each month we will carry eight pages of 
programs. Another must for every user is our first-rate 
helpline service. And we intend to carry as much 
information as possible about clubs. 
Last but not leas! let us say that the best way you can 
guarantee you like the magazine is by participating 
yourself. Don't forget to ask us your queries; send in 
your programs - for which we will pay CIO if we publish ■ 
and be sure to tell us if you are using your ZX 81 in a 
special way. Send in your club news and tell us of any 
interesting people out there in userland. And just in case 
you need further convincing, look at the editorial plans 
for I he first six issues. 

Can you continue to get the most out of your ZX 
witliuui reading the Sinclair User? So why nol fill in the 
subscription order form today? 

Editorial Plans 




What is the best way to guarantee that you 
never become bored with your Sinclair 
computer? 

The answer is to subscribe to Sinclair User ... written 
specifically for owners oi ZX 80s and ZX 81's. Sinclair 
User is the latest monlhly from ECC Publications - 
pioneers of Practical Computing. WHICH COMPUTER?, 
and Computer & Video Games. Whether you bought 
your system yesterday or are an old hand, you are 
probably an enthusiast for your machine. And your 
biggest problem is likely to be obtaining all the 
intonation to satisfy your interest. We promise that 
Sinclair User will be devoted entirety to quenching your 
thirst for information. 

Issue one is Published on 1 April and is an absolute 
for Sinclair devotees. So make sure you guarantee that 
you get your copy by taking out a subscription 

As the name suggests, the conlent will be geared 
specifically to helping the user. There will be pages of 
information on available hardware and software. Our 
expert writers will analyse established produt 







Tiny 




Start with BASIC 

on the Commodore VIC 20 

by Don Monro 

Illustrated by Bill Tidy 

(At iastl the real computer book for the VIC 20, 
the real computer that real people can afford 



£5.801 inc. p&p). Send cheque or postal order to 
The Tiny Publishing Company Ltd., PO Box 
120, Haywards Heath, West Sussex, RH16 3ST. 
Please allow 28 days for delivery. 



WHY COME TO US 

BEST VALUE FDR MONEY 

ALL ITEMS FULLY TESTED 

WIDE RAN6E AVAILABLE 

INSURED GUARANTEES 

OUR 'EXPERTISE' CAN HELP Yl 



MZ-80K (48K) £335 
personal computer 



Also PC1211 PDtket coiputer, HI-BOB I IBM 

pp'sarul CDIFuters, EPSON, SEIKQSHA and OKI printers, 

ALL AI SIMILAR ION PRICES . 

Prosra»s I packages o( all kinds e.s.:- 

Asteroids, Space Invaders, Siion, Music Coiposer, 

Cribbaie, PASCAL, Road Runner, Mother Ship, etc. 



CALL US NOW 
01-643 4290 



Most Credit 
Cards Taken 



Croydon PTIicno/ 

BH, Stanle* Part Road, 
Carshalton, Surrey. SH5 3JP 
(Prices exclude VAI I deliver*) cvm 



TECHNOMATIC 



^ MAJOR ATOM DEALER 

ATOM: Basic 8K - 2K kit £120 built £135 expanded 12K + 12K + via £185 (P ^P £2.50. 
Power supply 1 8A 8V £8 3A 5V REGULATED £22.00 P-P £1.50 

HARDWARE 

IK Ram (2 x 2114 low power! E2 F.P. ROM £2C 
Buffers: 74LS244 £0.70. DPS304 £4 50, 8ILS95 £0.9C 
Via 6523 £5.00. 

CONNECTORS 

BUS: Plug £3, skt £4, PRINTER: Plug £2, skt £2 VDU 
Plug £0.90, skt £0.90. Centronix Type 37 way £6.50 

MEMORY EXPANSION 

BK SRAM + up to 16K eprom or 16k SRAM can b 
populated as you progress. PCB: £11.50 (Ind. Intertac 



SOFTWARE/FIRMWARE 

ROM: Many new exciting command 
cassette read/write level to 1200 bi 



Desk Diai 



12BK). I 



d £39.00. 

WATCH FOR DETAILS ON ATOM VISION 

rcm 



£24.50. 

ATOMSOFT 

ck 1-10, Maths Pack 1-2. Soft VDU, Chess, 
If, Fourth Data Base etc £10.00 ea. Word 
ROM + manual £26.00. 
747 Fit. Simulator, Galaxian, Chess, Invaders £7.00 ea 
Fruit Machine. Break Out. Disassembler UFO Bomber, 
Pinball £3.50 ea. 
BOOKS (no VAT): 

"Getting Acquainted with your Atom" £7 95 "Atom 
Magic" £595. "Atom Business" £6.95 P+PV 
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Adventure into 
WithMaplin... 

Through a thousand galaxies of time and space ... From across the ravaged oceans . . 

From dungeons of fantasies... After battles with enchanted dragons , 

Come the fabulous Atari computers. .. the ultimate creative game computerl 
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